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EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don Edwards 
National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project to fulfill two goals: 
1) to initiate ecological restoration activities as described in the South Bay Salt Pond Initial Stewardship 
Plan (ISP), and 2) to satisfy the tidal marsh mitigation needs of both the Refuge for the ISP, and the 
District for the Stream Maintenance Program and the Lower Guadalupe River Project. 


Breaching of the Island Ponds - Ponds A19, A20, and A21, occurred in March 2006. Five breaches were 
cut to allow tidal waters to inundate the ponds and begin the process of restoration. In the Restoration and 
Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the District and the Refuge 
agreed to conduct monitoring to track the progress of the restoration. This report presents the Year | 
(2006) monitoring results for both the District and the Refuge. 


The following is a summary of the monitoring results: 


The excavated breaches are providing tidal exchange to the ponds that is expected to be sufficient to 
support emergent vegetation colonization and marsh establishment in the ponds. Water levels in the three 
ponds correspond closely to the Coyote Creek water levels over approximately the upper two-thirds of the 
tide range, including the part of the tide range considered most important for vegetation colonization. 
Water levels and data availability vary by pond for the bottom third of the tide range. 


Since breaching, sediment has deposited on the restored pond surface. Analysis of sedimentation pins 
shows that sediment accretion varies across each pond surface, and between ponds. Sediment accretion is 
greater towards the breaches (up to 0.5 feet recorded over eight months) diminishing towards the northern 
ends of each pond, where it is near zero. Accretion has been generally higher in Ponds A20 and A21 than 
in Pond A19. More than 70% of the ponds are accreting sediment at rates greater than the predicted rates. 


Aerial photographs show that the excavated outboard tidal channels have widened since breaching. Levee 
breach widths have also widened, but there is marked variability in the amount of scour between 
individual breaches, with little widening of breaches A19 West and A21 East. No measurable scour has 
occurred along the fringe marsh in Coyote Creek and no signs of scour were detected at the levees or 
marshes opposite the breaches at Ponds A15, A17, and A18. 


Limited scour was observed at the base of the railroad bridge piers. No new signs of erosion were noted 
along the levees near the Town of Drawbridge and no scour was detected along the rail levee adjacent to 


Ponds A20 and A21. 


The total surface area of channels within the Island Ponds is 12.61 acres, accounting for approximately 
2.6% of the total 475-acre complex. 


As of August 2006, no new native vegetation or invasive species had established within the Island Ponds. 
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Since the breaching of the Island Ponds in March 2006, waterbird use of the ponds has increased for all 
species except eared grebes. The decline in numbers of eared grebes is likely due to a loss of foraging 
habitat as the ponds turned less saline. Dabbling ducks and small shorebirds have shown the highest 
increase in abundance, with over 14 times the number of birds counted post-breach versus pre-breach in 


some species. 


No adverse water quality impacts were detected during breaching activities. All water quality parameters 
returned to normal levels within two weeks of breaching. 
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1. INTRODUCTION 
1.1 PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife Service 
(USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation to the 475-acre 
Island Pond Complex (the ponds). Five breaches were cut along the south side of the ponds by an 
amphibious excavator to allow tidal waters to inundate the ponds and begin the process of restoration. 
Two breaches (west and east) were cut in Pond Al19 on March 7, 2006. A single breach was cut in Pond 
A20 on March 13, 2006. Two breaches (west and east) were cut in Pond A21, on March 21 and March 29, 
2006, respectively. This restoration approach is a minimally engineered, passive design, which relies on 
natural sedimentation processes to restore the ponds to tidal marsh habitat to meet the project goals and 
objectives. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the larger South 
Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the Refuge implemented the 
Island Ponds Restoration Project to fulfill two goals: 


1. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP 
2. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the District for the 
Stream Maintenance Program (SMP) and Lower Guadalupe River Project (LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the 
District and the Refuge agreed to conduct long-term monitoring to track the progress of the restoration 
and to evaluate whether there are adverse effects from the project (USFWS et al., 2006). Mitigation 
monitoring activities are anticipated to continue for 15 years. This report presents the Year 1 (2006) 
monitoring results. 


1.2 PROJECTS WHICH REQUIRED MITIGATION 
1.2.1 Initial Stewardship Plan 


The ISP was created as an interim step to manage the ponds while a long-term plan is developed for the 
entire South Bay Salt Pond area. The main objectives of the ISP are to: 


"cease commercial salt operations, 
"introduce tidal hydrology to the ponds where feasible, 


" maintain existing high quality open water and wetland wildlife habitat, including habitat for 
migratory and resident shorebirds and waterfowl, 


"assure ponds are maintained in a restorable condition to facilitate future long-term restoration, 


"minimize initial stewardship management costs, 
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= meet all regulatory requirements, especially discharge requirements to maintain water quality 
standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the assessment in the 
EIR/EIS (Life Science!, 2004) and the associated permit requirements, the Refuge has agreed to restore 
unimpeded tidal inundation to approximately 475 acres at the Island Ponds and restore nine acres of tidal 
marsh specifically at Pond A21. 


The permit file number for ISP activities which requires tidal wetland mitigation is San Francisco Bay 
Regional Water Quality Control Board - Order # R2-2004-0018. 


1.2.2 Stream Maintenance Program 


The SMP allows the District to implement routine stream and canal maintenance projects to meet the 
District's flood protection and water supply mandates in a feasible, cost-effective, and environmentally- 
sensitive manner. This program is also intended to assist the District in obtaining multi-year permits for 
these activities, which have currently been issued through 2012. The SMP applies to all of the District's 
routine stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection. SMP activities commenced soon after the District received its final 
SMP permit in August 2002. 


The SMP compensatory mitigation package includes mitigation for impacts to 30 acres of tidal wetlands; 
29 acres from sediment removal activities and one acre from vegetation management activities. Taking 
into account the assessment in the EIR/EIS and the associated permit requirements, the District has agreed 
to restore 30 acres within the Island Ponds to tidal marsh habitat as mitigation for implementation of the 
SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028 
» U.S. Army Corp of Engineers - Permit # 22525S 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2001-0119 


*" USS. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 
1.2.3. Lower Guadalupe River Project 


The LGRP was constructed to convey design flood flows in the lower Guadalupe River between Interstate 
880 in downtown San Jose and the Union Pacific Railroad Bridge in Alviso. The project was designed to 
balance the needs for flood-control structures and channel maintenance with the goal of protecting and 
enhancing environmental conditions and public access. LGRP construction began in April 2003. 
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The LGRP compensatory mitigation package includes mitigation for both temporary and permanent 
impacts to wetland vegetation. Taking into account the assessment in the EIR/EIS and the associated 
permit requirements, the District has agreed to restore 35.54 acres to tidal marsh within the Island Ponds 
to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
« San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089 
=» U.S. Army Corp of Engineers - Permit # 24897S 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2002-0732 


i3 ISLAND PONDS MITIGATION SITE 
1.3.1 Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent of the San 
Francisco Bay within Coyote Creek. The ponds are in Alameda County immediately north of the Santa 
Clara County line, in the City of Fremont (Figure 1). Prior to their 2006 breaching, these ponds were part 
of a larger 25-pond system known as the Alviso Complex. This complex contained 7,364 acres of pond 
habitat, 420 acres of saltmarsh outboard of the pond levees, 896 acres of brackish marsh in the adjacent 
sloughs and creeks, as well as associated upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were purchased 
by State and Federal Agencies in 2003. The Island Ponds were middle stage salt evaporator ponds with 
intermediate salinity levels. In March 2006, the District and the Refuge cut five breaches on the south side 
of the ponds to permit full tidal inundation and allow the ponds to passively restore to tidal marsh habitat. 


1.3.2 Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the progress of 
the Island Ponds restoration. The RMMP details the monitoring activities, which are designed to track 
mitigation performance over a 15-year period (USFWS et al., 2006). The monitoring data will be 
compared from year to year to determine trends with respect to meeting performance criteria, permit 
requirements, and provide data for adaptive management actions, if necessary. 


Table 1-1 describes the proposed monitoring schedule for the Island Ponds, including monitoring 
duration, frequency and timing. Table 1-1 also depicts the division of monitoring responsibilities between 
the District and the Refuge. 
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Table 1-1. Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, Monitoring 


Duration, Frequency and Timing 


Responsible 
Party 


Monitoring Activity 


On-Site Monitoring 


District 


Inundation regime 


Substrate development 


Levee breach and 
outboard marsh channel 
geometry’ 


Aerial photo 


Channel network 
evolution? 


Vegetation mapping’ 


Year(s) for Each Monitoring Activity ' 


Years 1, 2, 3, 5, 10, and 15 (or until two 
monitoring cycles indicate that full tidal 
exchange has been achieved) 


a) Years | and 2 


Frequency 


Annual (6 week 
duration) 


Semiannual 


Seasonal 
Timing 


Spring Tides 
(Jun - Jul or 
Dec - Jan) 


b) Years 3 to 5 


Annual 


c) Year 6 to 30 acres of vegetation 
Years 1, 2, 3, 5, 10, and 15 


a) Year | to 5, 10, and 15 


Biennial 


Annual 


With aerial 


b) Year 7,9, 11 ... to end 
Years 1, 2, 3, 5, 10, and 15 


Until mitigation achieved 


Biennial 
Annual 


Biennial 


With aerial 


Jul - Aug’ 


Ground-based quantitative 
vegetation sampling 


Invasive Spartina 
monitoring and control 


Wildlife use (CLRA) 


Once 30 acres of vegetated area is established 
until 75 acres of 75% vegetation cover is 
achieved 


Year | to 75% native vegetation cover 


Begin when 30 acres native vegetation to 
detection 


Biennial 


Annual 


Annual 


Jul - Aug’ 


Sept - Nov 


Jan - Apr 15 


Wildlife use (SMHM) 


Begin at five acres contiguous suitable 
habitat, end at SMHM detected 


Once every 5 
years 


Jun - Aug 


Wildlife use (shorebirds & 
waterfowl) 


Years | to 5 


Quarterly 


Win, Spr, 
Sum, Fall 
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Seasonal 
Timing 


Responsible 
Party 


Monitoring Activity Year(s) for Each Monitoring Activity : Frequency 


Off-Site Monitoring 


Rail bridge pier scour a) Years | to 5 Quarterly Win, Spr, 
Sum, Fall 


b) Years 1 to 5 Once per 10-yr 
storm event 


c) Begin at implementation of corrective Quarterly Win, Spr, 
measures, end five years after Sum, Fall 
Fringing marsh scour in a) Years | to 5, Final year Annual With aerial 
Coyote Creek? 
District Scour of levees opposite a) Years | to 3 Annual With aerial 
breaches* b) If outboard marsh retreats to levees Annual Jul - Sep 
opposite breach, then three additional years 
from occurrence 


Rail line erosion a) Years | to 5 Annual Apr - Jun 


b) Years 1 to 5 Once per 10-yr 
storm event 


Deterioration of Town of a) Years | to 5 Annual Apr - Jun 
Drawbridge structures 


Water Quality a) Adjacent to breaches — Year 1 Weekly March / April 


b) Upstream & downstream of ponds — Year 1 | Monthly May - Oct 
'Projected time estimates to achieve performance criteria. Actual duration is dependent upon performance criteria 
and may vary. 

“If CLRA are detected, on-site vegetation monitoring is only allowed from Sept | to Jan 31. 


Monitoring to use annual aerial photograph. 


This report presents the monitoring results collected during the Year 1 (2006) monitoring period. The data 
are presented in detail and are compared to pre-breach results and Year | performance criteria identified 
in the RMMP (USFWS et al., 2006). Since the District and the Refuge divided the responsibility for the 
monitoring activities, the District’s results and conclusions are presented in the main body of this report 
(and Appendices A to C), while the Refuge’s results and conclusions are attached as Appendix D. 
Appendix E contains photographs of each breach during excavation and post-breach. 


1.3.3. Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the Refuge and the 
District. 


The performance criteria for the ISP mitigation are: 


« Restore unimpeded tidal action to approximately 475 acres, 
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"Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond A21, 
« Vegetation covers no less than 75% of the nine acres, 
« Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


" Targets achieved within 15 years following levee breach. 


The performance criteria for the SMP mitigation are: 


" Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


" Vegetation covers no less than 75% of the 30 acres, 
« Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


«Presence of California clapper rail at the Island Ponds as detected by a positive response to rail 
call counts using USFWS Endangered Species Office approved survey protocols. This 
performance criterion for the clapper rail mitigation requirement was established by the District 
through negotiations with the USFWS Endangered Species Office in December 2005, 


" Targets achieved within 15 years following levee breach. 


The performance criteria for the LGRP mitigation are: 


" Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


" Vegetation covers no less than 75% of the 35.54 acres, 
« Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


" Targets achieved within 15 years following levee breach. 
1.3.4 Other Independent Island Ponds Monitoring 


The University of San Francisco (USF) is carrying out sedimentation pin monitoring in Pond A21. Details 
of the pre-breach and post-breach measurements are provided in Table 1-2 and the results presented in 
Section 3.1.3. The University of California, Berkeley (UCB) has deployed oceanographic instruments in 
Coyote Creek, just outside Pond A21 (‘Creek Study’) and along the axis of the west breach of Pond A21 
(‘Breach Study’). The data being collected includes water velocity, salinity, temperature, depth, and 
suspended sediment concentration (Table 1-2). There are no results presently available from the UCB 
study. 
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Table 1-2. Summary of University of San Francisco and University of California, Berkeley Monitoring 
at the Island Ponds, Year 1 


Organization/Mitigation Data Collected Timing 
Monitoring Activity 


Ground and top elevations of USF | March 17 and 22, 2006. 
& District pins in Pond A21 
University of San Francisco Substrate | Ground and top elevations of USF | June 30, 2006 


Development/Sedimentation & District pins in Pond A21 
Ground and top elevations of USF | November 1, 2006 
& District pins in Pond A21 


Water velocity, salinity, March 8 to May 8, 2006 
temperature, depth, and suspended 
University of California, Berkeley sediment concentration 


Hydrodynamics Water velocity, salinity, October 10 to December 
temperature, depth, and suspended | 16, 2006 


sediment concentration 


1.3.5 Contacts 


The District contact is Lisa Porcella, Santa Clara Valley Water District, 5750 Almaden Expressway, San 
Jose, CA 95118-3686. Tel: (408) 265-2607 x2741. 


The Refuge contact is Clyde Morris, Don Edwards San Francisco Bay National Wildlife Refuge, P.O. 
Box 524, Newark, CA 94560. Tel: (510) 792-0222. 
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2. MONITORING METHODS (DISTRICT ACTIVITIES) 


This section describes the methods used to carry out the Year | monitoring activities for the District. The 
monitoring responsibilities of the Refuge are described in Appendix D and are not reported here. 


2.1 ON-SITE MONITORING 


2.1.1. Inundation Regime 


Inundation regime monitoring was performed to evaluate the project objective of unimpeded tidal 
exchange, a fundamental precursor to achieving mitigation and restoration objectives. If tidal exchange is 
unimpeded, then the tide stage and tidal range will be nearly identical inside the ponds and outside the 
ponds in Coyote Creek. 


Four water level sensors were installed at the recording stations shown in Figure 2 and Table 2-1. One 
sensor was located on an old drawbridge piling in the centre of Coyote Creek immediately east of the 
railroad bridge and three sensors were located in the pond’s borrow ditches. The pond sensors were 
placed towards the northern side of each pond in order to maximize the distance from the breaches. The 
sensors were installed on November 8, 2006, for a six-week period, to capture the winter peak spring-tide 
conditions. 


Table 2-1. Location of water level sensors in Coyote Creek and Ponds A19, A20, and A21 


Type Location Northing Easting 
YSI sonde/Pressure Transducer | Coyote Creek 1993506 6133747 
Pressure Transducer North corner of Pond A19 1998632 6139544 
Pressure Transducer Northwest corner of Pond A20 1996013 6134053 
Pressure Transducer Northeast corner of Pond A21 1996338 6133620 


The water level recording stations in each pond consisted of an Instrumentation Northwest (INW) 
stainless-steel submersible pressure transducer (model #PS9800) mounted inside a perforated stilling 
well. The stilling well was driven into the mud (and through the gypsum layer) until refusal and a lock 
box was bolted to the top of the well, above the highest water level. The pressure transducer was installed 
inside the stilling well above the level of the soft freshly deposited unconsolidated sediment and 
connected by cable to a data logger installed within the lock box. The data logger was programmed to 
record one measurement every ten minutes. 


The initial water level recording station for Coyote Creek consisted of a YSI 6920 data collection sonde 
which utilizes a differential strain gauge transducer to measure pressure with one side of the transducer 
exposed to water. The sonde was mounted inside a perforated stilling well, in a similar way to the 
installation process used for the INW pressure transducers in each pond. The stilling well was attached to 
an existing in-channel wood piling. The sondes in situ data logging capacity allows for the downloading 
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of data via a cable, which is located inside a protective enclosure, above the highest water level. The data 
logger was programmed to record one measurement every ten minutes. 


To ensure the logging equipment was functioning properly, all sensors were downloaded near the mid- 
point of the six-week sampling period. Data from the Coyote Creek and Pond A21 sensors were 
downloaded on November 28, 2006 (three weeks of data), and the Pond A19 and Pond A20 sensors were 
downloaded on December 6, 2006 (four weeks of data). The gap in the download dates was due to 
technical difficulties in the downloading process and limited access to the sites due to low tides. These 
technical issues caused a gap in the Pond A21 data collection from November 28 to December 6, 2006, as 
the data logger had to be removed from the field and then re-deployed. Data collection was also 
incomplete in Pond A19; the failure likely due to gunshot damage. Data for Pond A19 was only recorded 
between November 8 and 18, 2006. The Pond A19 sensor was reset on December 6 and appeared to be 
logging adequately, however it became evident upon removal and subsequent download of the sensor in 
late December that it had not recorded any reliable data since the gunshot damage occurred in mid- 
November. 


The Coyote Creek sensor also experienced technical difficulties, evident by the unit’s sporadic data 
collection during the first few weeks. The logger was reset and restarted several times in an attempt to fix 
the apparent software problem, however ultimately, the YSI sonde was replaced in week five (December 
13, 2006) with an INW pressure transducer. The six-week sampling session ended and subsequent sensor 
removal occurred on December 22, 2006, providing approximately 2.5 weeks of overlapping data 
between the Ponds A20 and A21, and Coyote Creek, and one week between Pond A19 and Coyote Creek. 
The overlapping data are from two periods and cover both spring and neap-tide cycles: 


" November 8 — 15, 2006 (Ponds A19, A20, A21, and Coyote Creek) 

=" December 13 — 22, 2006 (Ponds A20, A21, and Coyote Creek) 
Although it would have been desirable to leave the sensors in place for an additional week (until 
December 30, 2006), tides during that week were not conducive to boat access to allow download and 
instrument removal. In addition, with a report deadline of early January 2007 and the tidal data to still be 
processed, it was determined that the data collected to date would suffice for the Year 1 sampling effort. 


The record of data recovery is shown in Table 2-2. 


Table 2-2. Water level data-recovery record in Coyote Creek and Ponds A19, A20, and A21 


Start End Gaps 
Coyote Creek November 8, 2006 December 22, 2006 November 16, 2006 to December 12, 2006 
Pond Al9 November 8, 2006 December 22, 2006 November 19, 2006 to December 22, 2006 
Pond A20 November 8, 2006 December 22, 2006 
Pond A21 November 8, 2006 December 22, 2006 November 28, 2006 to December 6, 2006 


At the time of each download, equipment functionality was assessed by a visual observation of the 
sensors to check for equipment degradation, an open air calibration reading, and a water surface elevation 
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survey to check for instrument drift. The water level recording stations were all surveyed into the 
NAVD88 datum. 


2.1.2 Substrate Development/Sedimentation 


To meet the project objective of restoring tidal marsh, sedimentation must occur within the Island Ponds. 
Estuarine sediment deposition will form the substrate that is essential for plant colonization and growth, 
and will provide the environment required by benthic organisms. 


A total of 30 sedimentation pins were installed by the District across all three ponds (15, 5, and 10 pins 
for Ponds A19, A20, and A21, respectively) (Figure 2). In addition, USF installed 27 additional pins in 
Pond A21 (Figure 2), as part of a separate study. Pin locations were distributed across the ponds to 
measure anticipated deposition gradients away from each of the levee breaches. The pins consist of 
Schedule 80 PVC, 2-inch internal diameter, and each District pin is tagged with a unique ID number. The 
tag number and pin coordinates are presented in Appendix A. 


Three measurements were taken at each pin: 


1. Sediment Accretion Based on Pin Measurements: The distance from the top of the pin cap to the 
ground surface was measured using a tape measure. Two measurements were taken for each pin; one 
on the east side and one on the west side (approximate). In cases where scour had taken place around 
the base of a pin, the elevation of the nearby sediment surface was projected to the base of the pin, so 
that a measurement was taken as though there were no scour. The typical measurement uncertainty 
with sedimentation pins is 0.07 to 0.1 feet (2-3 cm) (John Callaway, personal communication) and 
derives from limitations inherent in accurately establishing the representative local ground surface. 


2. Check for Pin Movement by Surveying: The top of each pin was surveyed relative to NAVD88 
using an RTK GPS to determine whether the pins themselves had shifted vertically since installation. 


3. Sediment Accretion Based on Depth Probes: Three measurements of deposited sediment thickness 
were made at random from undisturbed locations within ten feet of each sedimentation pin. This was 
achieved by inserting a scale-rule through the sediment until the hard gypsum layer was encountered. 


Measurements taken on November 27, 2006, for Ponds A21 and A20, and November 28, 2006, for Pond 
A19 were compared with pre-breach measurements (March 6 and 8, 2006) collected by the District, to 
establish accretion rates across each pond. 


Previous analyses by USF of the pins in Pond A21 consisted of the same methodologies as the District 
except USF took eight random sediment thickness measurements adjacent to each pin and only had 
limited use of surveying to check for pin movement. The USF pins were measured on March 17 and 22, 
2006 (baseline), June 30, 2006 (after approximately three months), and November 1, 2006 (after 
approximately seven months). 
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2.1.3. Levee Breach And Outboard Channel Geometry 


The levee breaches and channels through the outboard marsh are expected to erode in response to tidal 
scour, until equilibrium conditions are achieved. The breach monitoring documents the response of 
breach width to either tidal scour or sedimentation to aid management decisions regarding breach 
maintenance. 


The width of erosion at each of the five levee breaches and the total area of the outboard tidal channels 
were measured in ArcView GIS using the 2006 aerial photographs. Section 2.1.4 below provides details 
about the aerial photographs. The width of each levee breach was measured from east bank to west bank 
at the centerline of each levee. The area of each outboard tidal channel was delineated along the marsh 
edge, and the construction/breach impact areas were outlined. Using these delineations, outboard marsh 
scour was calculated by subtracting the area of marsh affected by construction impacts from the total area 
of each tidal channel. 


Both sides of the outboard tidal channel at Pond A20 were visually inspected on site for the presence of 
perennial pepperweed and any remnant side-cast materials. 


2.1.4 Aerial Photography 


Aerial photographs were obtained for use in several of the Year 1 monitoring activities at the Island 
Ponds. Photographs were taken by an airplane-mounted and calibrated camera to achieve a scale of six 
inch resolution. Images were captured during the mid-day hours, at low tide on August 12, 2006 to 
capture peak vegetation production, minimize shadows and glare from sunlight, and maximize visibility 
of vegetation and tidal channels. Photographs were orthorectified and geo-referenced to ensure spatial 
comparability from year to year. The spatial extent of the images included all three Island Ponds plus both 
sides of Coyote Creek. Images were taken in both color and infrared. 


2.2 OFF-SITE MONITORING 


2.2.1 Railroad Bridge Scour 


The EIR/EIS (Life Science!, 2003) identified scour at the railroad bridge crossing of Coyote Creek as a 
possible impact of the Island Ponds restoration. Previous modeling of the breaches at the Island Ponds 
(Gross, 2003) predicted erosion of approximately two to three feet in depth at the piers. 


On July 13, 2006, the District took four photographs of the railroad bridge piers from control points 
adjacent to the bridge to evaluate for signs of scour at the piers. The bridge piers were re-photographed at 
these same stations on November 29, 2006, at which time an additional eight close-up photographs were 
taken to provide more detail of the mudflats around the pier bases. All visual inspections were conducted 
above the water surface (1.e. not a diver inspection). The photographs from July and November 2006 are 
in Appendix B. 
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2.2.2 Fringe Marsh Scour In Coyote Creek/Scour Of Levees Opposite The Breaches 


In the RMMP, it was predicted that the larger tidal prism and associated increased velocities created by 
the breaches at the Island Ponds could result in scour of the fringing marsh along the margins of Coyote 
Creek and cause erosion of the levees adjacent to the creek. This monitoring task investigated the spatial 
changes in fringing marsh area and changes in the position of the fringing marsh-mudflat boundary, as 
well as the integrity of the levees at ponds A15, A17, and A18. 


The extent of scour of the outboard fringing marsh along Coyote Creek was investigated by comparing 
pre-breach (June 13, 2005) and post-breach (August 12, 2006) aerial imagery. The City of San Jose 
provided pre-breach 2005 IKONOS satellite images at one-meter resolution. The District provided 2006 
post-breach images at six-inch resolution. The analysis covered the reach of Coyote Creek from the 
eastern end of Pond A19 to the western end of Pond A21 and included marsh on both sides of the creek 
and approximately 200 feet of marsh upstream in Artesian Slough and the Coyote Creek Bypass Channel. 
ArcView GIS was utilized to delineate the marsh edges along Coyote Creek for both years. The 2006 
delineation was superimposed over the 2005 delineation to highlight any discrepancies in post-breach 
marsh boundaries. In addition, the creek-side levees opposite the breaches were evaluated by visual 
inspection and by comparing the 2005 and 2006 aerial images to evaluate the extent of any change. 


Due to slight projection differences, the 2005 images were shifted for the rectification process to allow for 
more accurate comparisons with the 2006 imagery. In addition, the 2006 images were higher resolution 
than the 2005 images, and therefore, more detailed mapping of the marsh edge was possible with the 2006 
imagery. Due to the manual rectification and differences in the imagery resolution, there are likely to be 
some inherent differences in the marsh edge between 2005 and 2006. 


2.2.3. Rail Levee Erosion 


On July 13, 2006, the District inspected the rail levee and took a series of photographs along the railroad 
track alignment, along the Pond A20 western levee and along the Pond A21 eastern levee. These Year 1 
post-breach photographs will serve as the baseline to evaluate whether breaching of the Island Ponds 
causes scour of the existing pond levees or the rail levee. The July 2006 photographs are shown in 
Appendix B. 


2.2.4 Accelerated Deterioration Of The Town Of Drawbridge 


The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and that any 
evidence of accelerated erosion will be reported. The monitoring activities undertaken for this 
requirement consisted of monitoring the deterioration of the pond levees adjacent to the Town of 
Drawbridge structures. The western levee of Pond A20 and the eastern levee of Pond A21 were 
monitored to detect any signs of levee erosion which could potentially lead to an undermining of the 
historical structures. 


On August 8, 2006, a Civil Engineer from the District walked the Pond A20 and Pond A21 levees 
adjacent to the Town of Drawbridge, inspecting them for signs of erosion. Photographs were taken of any 
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area with visible erosion. These photographs along with an aerial photograph of the Town of Drawbridge 
are included in Appendix B. These photographs will serve as the baseline condition for this monitoring 
activity. 
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3. MONITORING RESULTS (DISTRICT ACTIVITIES) 


This section describes the results of the District’s monitoring activities. The results of the Refuge’s 
monitoring activities are described in Appendix D and are not reported here. 


al ON-SITE MONITORING 
3.1.1 Inundation Regime 


Figures 3 through 5 present time-series comparisons of the recorded tidal elevations in Coyote Creek 
against those from Ponds A19, A20, and A21. Practical constraints (the need for a high tide to gain boat 
access to the ponds, and the conflicting need for a low tide to install the equipment at the lowest point in 
the borrow ditches) in installation resulted in sensor positions above the lowest tides in Ponds A20, A21, 
and Coyote Creek, meaning that data for the lowest tides are not available for these locations. 


Water level data were available for all three ponds and Coyote Creek above 2.5 feet NAVD88, or for 
approximately the upper two-thirds of the tide range. Water levels in the three ponds track the Coyote 
Creek water levels fairly closely over this range. High tide water levels in the ponds are within 0.2 feet of 
the high tide water levels in Coyote Creek. 


Water levels varied by pond for the bottom third of the tide range. Ebb low tide drainage is impeded in 
Pond A19, with the lowest tides in Pond A19 draining to approximately one foot NAVD88, compared to 
—1 to zero feet NAVD88 in Coyote Creek (Figure 3). Water levels for Pond A19 show a noticeable lag in 
ebb tide drainage compared to Coyote Creek below about two feet NAVD88. Low tides for Pond A20 
were not available below 1.6 feet NAVD88 (Figure 4) and low tides for Pond A21 were not available 
below 2.2-2.5 feet NAVD88' (Figure 5). However, for the part of the tide range for which data are 
available, there are signs that ebb tide drainage for Ponds A20 and A21 lags behind that of Coyote Creek. 
At the lowest elevation for which complete data are available (2.2 feet NAVD88), Pond A19 shows the 
greatest constraints on ebb tide drainage of the three ponds. 


Restricted low tide drainage in Pond A19, and any restricted low tide drainage that may be present in 
Ponds A20 and A21, is below the anticipated root zone and is therefore unlikely to impede emergent 
vegetation colonization and marsh establishment in the ponds. HTH and PWA (2005) estimated the 
lowest colonization elevation of emergent marsh vegetation at approximately mean tide level (four feet 
NAVD88) with a root zone depth of approximately one foot. Using these data, the bottom of the root zone 
would be approximately three feet NAVD88. This is above the elevation of the impeded low tide drainage 
in Pond A19 and the potentially impeded drainage in Ponds A20 and A21. 


' Pond A21 water surface elevations were truncated at 2.2 feet from November 8 to 29, 2006. The sensor was 


reinstalled and water surface elevations were truncated at 2.5 feet from December 6 to 22, 2006. 
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3.1.2 Substrate Development/Sedimentation District Results 


Baseline/pre-breach sedimentation pin measurements were conducted by the District in early March 2006. 
These results are compared to the November 28/29, 2006, results to estimate sediment accretion over the 
eight-month period across each pond (Appendix A). The sediment accretion data are presented in several 
ways: 


1. Sediment accretion based on pin measurements plotted against the distance of the pin from the 
nearest breach (Figures 6 to 8) 


2. Sediment accretion based on depth probes (calculated from the average of three random 
measurements within ten feet of each pin) plotted against the distance of the pin from the nearest 
breach (Figures 6 to 8) 


3. Anisopleth’ map of sediment accretion based on pin measurements (Figure 9) 


4. Anisopleth map of sediment accretion based on depth probes (Figure 10) 


Pond A19 pin measurement data. The largest amount of accretion (0.42 feet) has taken place close to the 
east breach, decreasing to the north and east. The northern tip of Pond A19 records approximately 0.01 
feet of accretion. Pin A1912, close to the west breach (Figure 2), recorded no sediment, with an eroded 
gypsum layer at the base of the pin. The erosion is probably a function of its position as the pin is close to 
the west breach, the south borrow ditch, and the confluence of one of the remnant channels. The data 
from this pin is anomalous compared to surrounding accretion rates and was not included in the isopleth 
interpretation of the results (Figure 9). In addition, pins A1910 and A1911 along the western side of the 
Pond A19 record negative values, although sediment accretion was observed at the base of each pin. 
Several reasons may account for these anomalies: 


«Baseline measurements of base to top pin distance are low, 
"November 2006 measurements of base to top pin distance are high, 


"Baseline and November 2006 measurements were not taken at exactly the same point at the pin 
base, 


« Dissolution of gypsum may have taken place prior to and/or during sediment accretion resulting 
in a lower ground surface elevation compared to the original gypsum surface even though 
sediment accretion has taken place. 


Pond A1l9 depth probe data. Sediment accretion increases from approximately 0.01 feet at the northern 
extreme of the pond to up to 0.25-0.30 feet towards the breaches and northwest corner. Accretion 
decreases to approximately 0.09 feet into the extreme southwest of the pond. 


Pond A20 pin measurement data. Sediment accretion reaches a maximum of approximately 0.72 feet 
along the west-central portion of the pond. From here, accretion decreases to approximately 0.49 feet 
towards the breach and to 0.07 feet in the northwest corner of the pond. 


* A line connecting points of equal thickness 
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Pond A20 depth probe data. Sediment accretion reaches a maximum of approximately 0.53 feet along the 
west-central portion of the pond. From here accretion decreases to approximately 0.37 feet towards the 
breach and to 0.12 feet in the northwest corner of the pond. 


Pond A21 pin measurement data. The highest values of sediment accretion (0.70 feet) occur in the 


southeast corner of the pond. To the north and west, accretion rates reduce to 0.38 feet in the center of the 
pond, 0.20 feet near the west breach, and 0.01 feet in the northeast corner of the pond. Pin A2110 in the 
southeast corner recorded 1.37 feet of accretion. However, it is likely that this pin was placed in a low 
area (remnant channel), which is not characteristic of the surrounding terrain. The sediment may therefore 
be anomalously deep at this point and not representative of the sediment accretion rates across the 
southern part of the pond. 


Pond A21 depth probe data. The highest rates of accretion (0.50 feet) are in the southeast corner of the 
pond and immediately north of the east breach (0.45 feet). From these two points accretion decreases to 
the north and west (in the latter case towards the western breach where accretion is 0.18 feet). In the 


extreme northeast of the pond, accretion is approximately 0.03 feet. 


In summary, the District sedimentation results show that although absolute sediment accretion over the 
eight-month period between March and November 2006 varies across each pond, there is a general 
tendency for higher accretion rates nearer to the breaches with decreasing rates with distance from the 
breaches. The highest rates of accretion have taken place in Ponds A20 and A21, with lower rates in Pond 
A19. An accretion rate of 0.2 feet per year (0.13 feet over eight months) was predicted by HTH and PWA 
(2005). Approximately 90% of Pond A20, 70% of Pond A21, and 70% of Pond A19 are exceeding this 
predicted accretion rate (based on the depth probe data). In some of the southern portions of Ponds A20 
and A21, the accretion rate is over five times the predicted rate, less so (three-times) in Pond A19. These 
results indicate that the project is exceeding the performance criteria for accretion and is currently on 
track to meet the mitigation requirements. 


In general, sediment accretion based on pin measurement is greater than sediment accretion based on 
depth probe (Figures 9 and 10). Many of the sedimentation pins were placed in slight depressions where 
the gypsum layer is softer and hence was more penetrable during their installation. This would encourage 
greater accretion rates than higher elevation areas away from the pins, where the depth probe 
measurements were taken. 


Apart from pin A2003, the survey data from the top of each pin show apparent differences between zero 
and 0.30 feet between the initial pin height and the pin height at Year 1 (Appendix A). These differences 
are likely to be within the uncertainty of measurement, which we estimate to be approximately 0.25-0.30 
feet, and relate to: 


"errors in accurately resting the GPS on the ground surface in soft mud, 
"errors in positioning the instrument in Year | at the same location as the Year 0 measurements, 


"errors associated with finding a representative ground surface due to scour around the pin, 
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= errors inherent in the instrument itself. 


This level of uncertainty is supported by comparing the ground elevations in Year 0 and Year | at pins 
A1901, A1902, and A1903 where the lowest amount of accretion has taken place across all the ponds. 
Here, measured ground elevations pre-breach were 5.75, 5.20, and 5.38 feet NAVD88. At Year 1 the 
comparative measured elevations were 5.93, 5.57, and 5.69 feet NAVD88. Accounting for accretion of up 
to 0.04 feet (based on depth probes), these measurements equate to differences of approximately 0.14, 
0.33, and 0.27 feet, respectively. 


3.1.3 Substrate Development/Sedimentation USF Results 


Baseline measurements in Pond A21 were conducted by USF in March 2006, and these results are 
compared to measurements carried out after three months (end-June 2006) and seven months (start- 
November 2006). The sediment accretion data are summarized as plots of sediment accretion based on 
pin measurements (Figure 11) and sediment accretion based on depth probes (calculated from the average 
of eight random measurements within ten feet of each pin) (Figure 12) plotted against the distance of the 
pin from the nearest breach. 


A similar accretion pattern to that recorded by the District pins in Pond A21 is described for the three- 
month and seven-month results of the USF study, supporting the results and conclusions of the District’s 
monitoring. 


3.1.4 Levee Breach and Outboard Channel Geometry 


The breaches in the levee and the outboard marsh were designed to have the same top width (40 feet), 
bottom width (6 feet), and depth dimensions (2.7 feet NAVD88), but have variable side slopes due to 
height differences between the top of the levee and the marsh and different lengths for the trapezoidal 
channel connecting the pond to Coyote Creek (SCVWD, 2006a, b). For the purposes of the levee breach 
monitoring, the 2006 aerial photographs were reviewed and erosion at each breach was compared with the 
constructed channel widths by measuring the existing top width of visible erosion. The outboard marsh 
channels were similarly monitored by delineating the area of each unvegetated channel in the 2006 
photographs. The results are shown in Figures 13 and 14, and in Appendix C (Figures C-1 to C-4). In 
addition, to photographically illustrate how the breaches have performed over time, Appendix E provides 
a sequence of photos showing each breach location soon after construction and several months after 
breaching activities. 


Pond Al19 East - Breached on March 7, 2006. The width of the erosion within the former levee footprint 
at the Pond A19 East breach on August 12, 2006, was 110 feet; therefore, approximately 70 feet of levee 
scour has occurred in five months. The outboard marsh loss due to breaching activities was 0.02 acres 
with subsequent scour of the outboard tidal channel resulting in an additional 0.03 acres, equating to a 
total of 0.05 acres (Figure 13, Appendix C). 


Pond Al9 West - Breached on March 7, 2006. The width of the erosion within the former levee footprint 
at the Pond Al9 West breach on August 12, 2006 was 22 feet. Unlike the large amount of erosion 
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recorded at the Pond A19 East breach, the levee at the western breach is not eroding at the same rate. It is 
possible that the levee material at this location is more compacted than the Pond A19 East location. Based 
on previous site visits by the District, there is evidence that the top width of the breach within the former 
levee was constructed as planned. Future monitoring efforts will continue to document the rate of erosion 
at this breach. Field visits by District staff have revealed that a large scour hole has developed within the 
old marsh area. It is anticipated that the scour hole will eventually undermine and weaken the levee 
material which should help open up this breach. The outboard marsh loss due to breaching activities was 
0.03 acres with subsequent scour of the outboard tidal channel resulting in an additional 0.02 acres, 
equating to a total of 0.05 acres (Figure 13, Appendix C). 


Pond A20 - Breached on March 13, 2006. The width of the erosion within the former levee footprint at 
the Pond A20 breach on August 12, 2006, was 76 feet; therefore, approximately 36 feet of levee scour has 
taken place in five months. Construction activities at this breach included depositing excavated material 


on the marsh area adjacent the breach channel, for the purposes of: 


"reducing construction costs by avoiding the need for multiple handling of the excavated material 


«documenting whether or not the excess weight on the adjacent marsh would help the breach 
channel widen 


"introducing potential habitat complexity on the marsh surface. 


During construction of the breach channel, excavated material was piled two-feet high on the east side of 
the breach channel and three-feet high on the west side (i.e. side-cast berms). The total width of the area 
impacted by the construction efforts (excavated breach plus the width of the deposited material) was 
approximately 100 feet. Using these construction footprint estimates, the marsh area impacted by 
breaching efforts was 0.72 acres. The 2006 aerial photographs indicate that a majority of this footprint has 
now been scoured, and the side-cast materials have been actively redistributed (Figures 13 and 14). Very 
little excavated material remains on the marsh surface and the side-cast berms are no longer visible during 
a mid to high tide. No additional channel scour has been observed beyond the original width of the 
construction area including the side-cast materials. No evidence of perennial peppergrass was observed 
adjacent to the Pond A20 tidal channel during field visits or on the 2006 aerial photographs. At this time, 
it appears that the material will continue to erode and the establishment of perennial peppergrass will not 
be a concern. 


Pond A21 East - Breached on March 29, 2006. The width of the erosion within the former levee footprint 
at the Pond A21 East breach on August 12, 2006, was 32 feet. Similar to the Pond Al9 West breach, the 
original levee has not eroded beyond the initial construction width. However, the marsh breach channel 
has increased in width to approximately 45 feet. The 2006 breach width of Pond A21 East will be used as 
the baseline for future year comparisons. The outboard marsh loss due to breaching activities was 0.28 
acres with subsequent scour of the outboard tidal channel resulting in an additional 0.05 acres, equating to 
a total of 0.33 acres (Figure 13, Appendix C). 


Pond A21 West - Breached on March 21, 2006. The width of the erosion within the former levee 
footprint at the Pond A21 West breach on August 12, 2006, was 76 feet; therefore, approximately 36 feet 
of levee scour occurred in five months. The outboard marsh loss due to breaching activities was 0.11 
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acres with subsequent scour of the outboard tidal channel resulting in an additional 0.14 acres, equating to 
a total of 0.25 acres (Figure 13, Appendix C). 


Marsh loss due to breaching activities and/or subsequent scour from the five breaches totaled 1.40 acres. 
Scouring at the five levee breaches was highly variable, and associated outboard channel scour was 
evident through both aerial photographs and field observations. 


3.2 OFF-SITE MONITORING 


3.2.1 Railroad Bridge Scour 


The November 29, 2006, photographs were compared to the July 13, 2006, photographs to document 
changes at each of the control point locations. The photographs are provided in Appendix B. 


In the absence of any pre-breach photographs, the July 13, 2006, photographs were used as the baseline. 
The perspective of these photographs makes it difficult to identify whether any scour has taken place 
around the pier bases (Appendix B). To provide better documentation of scour, additional close-up 
photographs were taken on November 29, 2006. In addition, measurements of scour were made at all 
accessible piers. At the time of photography, the bases of three piers located in the intertidal zone on each 
side of the bridge were visible. 


The November 29, 2006, photographs show that scour has taken place along the creek-side bases of all 
the piers. The scour is more pronounced on the piers on the north side of the bridge where the intertidal 
substrate is soft mud than on the south side where the substrate is firmer (a mix of mud, sand, and gravel). 
The scour holes on the south side are between 2.0 and 2.5 feet long, a half to one foot wide, and up to 
approximately 0.7 feet deep in comparison to the surrounding mudflat surface. The scour holes on the 
north side of the bridge were not directly accessible, but visual observation from a distance suggests they 
are approximately 2-3 feet long, 1-2 feet wide, and less than one foot deep. The observations indicate that 
the size of the scour holes is similar at the downstream and upstream piers (i.e. in an east-west direction) 
on both the north and south sides of the bridge. From a structural perspective, the amount of scour at the 
base of the piers is minimal and not a cause for concern with regard to structural failure. 


Although scour was documented at the bridge piers in November 2006, it is unclear whether this scour 
was induced by the Island Ponds Restoration or whether the scour occurred prior to the breaching. Since 
there are no pre-breach baseline photographs or measurements of conditions at the base of the piers, we 
suggest continued annual monitoring to see if the scour continues to advance over time. 


3.2.2. Fringe Marsh Scour In Coyote Creek/Scour Of Levees Opposite The Breaches 


There was no evidence of fringe marsh scour or scour of the levees opposite the breaches at ponds A15, 
A17, and A18 (Figure 13). Despite the differences in the resolution of the 2005 and 2006 imagery we are 
confident that little if any scour of the existing outboard marshes has occurred. This conclusion is 
corroborated by our (H.T. Harvey) extensive field presence in 2005, and subsequent field verification in 
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2006. We therefore recommend utilizing the 2006 imagery (due to its higher resolution) as the base 
imagery for future GIS fringe marsh analysis in future years of the monitoring program. 


3.2.3 Rail Levee Erosion 


There was no evidence of rail levee erosion, or erosion of the adjacent levees in Ponds A20 or A21. 
Appendix B provides photographs of the rail levee and adjacent marsh taken approximately 300 feet north 
of the northern abutment of the Coyote Creek bridge. These photographs show the current condition and 
relationship of the marsh area adjacent to the rail levee in an area where the Pond A20 and A21 levees are 
closest to the rail levee (approximately 45 feet from the Pond 21 levee). These photographs will serve as a 
baseline for future inspections. 


3.2.4 Accelerated Deterioration Of The Town Of Drawbridge 


While inspecting the Pond A20 and A21 levees adjacent to the Town of Drawbridge, one particular area 
of erosion was found. The eroded levee is located near the southeast corner of Pond A21, approximately 
100 feet from two existing Drawbridge structures and approximately 70 feet from the remnants of a 
previously collapsed structure. The erosion is occurring on the pond side of the levee with a large portion 
of the levee being affected. This erosion however is not a direct result from the breaching activities, as 
this same erosion scar is visible on the 2005 aerial photos. Based on measurements using ArcView GIS, 
there is no difference in the size of this scour pre-breach versus post-breach. Therefore, it appears that this 
erosion is not rapidly advancing. A photograph of the eroded levee and an aerial photograph of the 
general area are included in Appendix B. These photographs and the 2006 measurement of the scour will 
serve as the baseline information for this particular monitoring effort. 
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4, DISCUSSION (DISTRICT ACTIVITIES) 
4.1 LESSONS LEARNED 
4.1.1 Activities On Target 


The tidal regime in all the ponds has developed such that full tidal incursion is taking place on all high 
tides, however, all the ponds appear to have impeded drainage at low spring tides. A second monitoring 
cycle is required in the RMMP, and will be performed in the June/July timeframe for the year 2 (2007) 
monitoring effort. 


HTH and PWA (2005) predicted an accretion rate of 0.2 feet per year for all the ponds. A large portion of 
the ponds are accreting sediment at greater rates indicating that currently the ponds are exceeding their 
performance criteria for sedimentation. 


Aerial photographs show that all of the outboard tidal channels have widened since breaching. Levee 
breach widths have also widened, but there is marked variability in the amount of scour between 
individual breaches, with little widening of breaches A19 West and A21 East. Similarly at both Pond A19 
and Pond A21, two breaches were constructed, however one breach has widened significantly while the 
other breach has not. With such a large dissimilarity in the current breach sizes, it is unknown whether 
there will be enough water exchange through the smaller breaches to continue to widen them. Future 
monitoring will reveal how the different breaches respond. 


Although the breaching of the ponds may have increased the tidal prism in Coyote Creek, currently, there 
is no evidence of fringe marsh scour or scour of the levees opposite the breaches (at Ponds A15, A17, and 
A18). In addition, no scour has been detected along the rail levee adjacent to Pond A21 and no new signs 
of erosion were noted along the levees near the Town of Drawbridge. 


4.1.2 Problems Encountered 


The pond water level sensors were placed in the borrow ditches between the pond levees and the pond 
surface. Damage to the Pond A19 sensor was sustained, and approximately five weeks of data lost, 
presumably by individuals firing gunshots (probably at multiple times) at it from the levee (approximately 
30 feet). Although encased in a metal top-box, it is likely the impact caused the sensor recorder to 
malfunction. In the future, we plan to provide additional protection to the recorders by using more robust 
casing, and/or utilizing the alternate season (June/July) for monitoring as specified in the RMMP in an 
attempt to avoid vandalism during the hunting season. 


There were no problems encountered with the field logistics of the sedimentation pin measurements in 
Year 1. However, future problems may arise when the depth of sediment deposition (particularly at the 
pins nearer to the breaches) becomes a safety hazard for foot traffic maneuvering the pond surface. Given 
the high accretion rates to date, safely walking within the deposited sediment is likely going to be a 
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challenge in the near-term, and measurements of pin height would need to be carried out from a boat at 
high tide. This would reduce the accuracy of the results as the sediment surface would be hidden by 
water. Also, sediment thickness values would be more difficult to record beneath water, reducing 
accuracy. 


A site visit on December 20, 2006, showed that pin A1903 has snapped approximately one foot above the 
sediment surface. The reason for the break is unknown. Future measurements of pin height cannot now be 
made, and the pin is difficult to locate at distance. We recommend discontinuing the use of this pin for 
surveying activities, but suggest the continued collection of sediment thickness using a depth probe 
adjacent to this pin location. 


The gypsum at the base of pin A1912 has eroded, producing a local anomaly in a highly accretional part 
of the system. We recommend continued collection of sediment thickness using a depth probe adjacent to 
this pin, as well as continued observations of the pin itself to investigate the erosion phenomenon. 


Limited scour was observed at the base of the railroad bridge piers. However, it is unknown whether this 
scour occurred pre-breach or post-breach, as there are no photographs or measurements to verify the pre- 
breach conditions of the piers. It would have been useful to have pre-breach baseline information to better 
explain and track this phenomenon. We recommend continued annual monitoring to see if the scour 
continues to advance over time, using the 2006 data as baseline. 


For future monitoring years we recognize that there are limitations to using aerial photographs for 
measuring the widths of the levee breaches (not the marsh breach areas). Given that these photographs are 
one-dimensional, it is difficult to pinpoint where the existing levee top ends and the upper slopes of the 
levee excavation begins, and therefore difficult to measure the actual width of each levee breach. We 
recommend the continued use of the photographs to measure erosion of the tidal channels, marsh breaches 
and levee breaches, supplemented with field verification of the widths of each breach. 


4.2 ADAPTIVE MANAGEMENT RECOMENDATIONS 


The following are recommendations for future monitoring activities at the Island Ponds: 


« Although the Year 1 monitoring duration for the tidal inundation task was not a full six weeks as 
anticipated, the available data indicates that full tidal exchange is occurring during high tides. The 
District anticipates that a third season of monitoring will not be necessary for this task, since the 
RMMP states that monitoring can cease once two monitoring cycles show full tidal exchange. 
The District will continue to monitor tidal inundation in Year 2, during the months of June and 
July to avoid the duck hunting season in the hopes of avoiding further damage to the sampling 
equipment. 


" The practice of taking three sediment thickness measurements adjacent to each sedimentation pin 
location will continue during the Year 2 monitoring cycle. However, we recommend 
discontinuing the surveying activities and measurements of the pins themselves because of the 
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errors inherent in these activities. The District and the USF Year 1 monitoring data suggests that 
the pin data collection effort is redundant and the random depth probe measurements are more 
indicative of actual sediment accretion rates in each pond (Section 3.1.2). The pin measurements 
are less accurate due to measurement inconsistencies (i.e. different measurement locations on the 
pins, uneven ground surfaces from which to survey the pins), the specific level of accuracy for the 
survey equipment, and the pins themselves being installed in biased locations (i.e. locations 
where the ground was either depressed or softer). Taking three sediment thickness measurements 
adjacent to each pin and plotting the average thickness appears to provide a more accurate picture 
of accretion than taking a single measurement at each pin (Figures 6 through 8). In addition to 
taking sediment depth using the depth probe, we propose the use of photogrammetry in 
conjunction with the 2007 aerial photographs. This data will provide ground elevations for each 
pond accurate to approximately two-tenths of a foot (District surveyors estimate). In the 2007 
monitoring report we will construct a sediment thickness map by comparing the topography 
derived from the 2007 photogrammetry exercise with LIDAR data collected pre-breach in 2004. 
This thickness (isopleth) map will be compared to the data collected in the field with the depth 
probe to assess the accuracy of the aerial technique. Given that sediment is accreting at a faster 
rate than anticipated and it is becoming difficult to walk across the ponds surface, if the 
photogrammetry data collection method proves useful it will replace the field measurements for 
the 2008 sampling year. 


« The 2006 aerial photographs should be used as the baseline for all subsequent marsh edge, levee 
breach, and tidal channel comparative analysis. In addition, levee breach and tidal channel 
measurements will be supplemented with field verification. 


" Monitoring the railroad bridge piers with the use of close-up photography should continue with 
supporting field measurements when possible. In the absence of pre-breach scour measurements, 
the 2006 data will be used as the baseline for future monitoring. 
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APPENDIX A 
SEDIMENTATION PIN DATA 


Pin Pin Depth Probe | Distance from 
Movement’ | Accretion? | Accretion® Nearest Breach 
Pond ID Northing | Easting (feet) (feet) (feet) (feet) 
A19 | A1901 | 1998378 | 6139462 0.17 0.01 0.01 4000 
Aig | A1902 | 1997533 | 6139359 0.28 || 0.09 | 0.038 3114 
A19 2841 
Aig | A1904 | 1996794 | 6139043 0.09 | 0.12 | 0.06 2364 
A19 1955 
A19 1795 
A19 1841 
Aig | A1908 | 1995661 | 6140093 0.00 || o.os_ Ss | 0.16 1750 
A19 0.07 1227 
Aig | A1910 | 1995754 | 6136634 | -0.22, | -0.06 =| 0.30 1364 
A19 | A1911 | 1994902 | 6136328 | 0.07, | -0.08 =| 0.09 1136 
Aig | A1912 | 1994802 | 6137896 | Eroded | Eroded |  0.00__—i 477 
A19 545 
A19 886 
A19 1114 
A20_| A2001 | 1995675 |6134580{ 0.09 | oor | 0.12 1500 
A20 1386 
A20 864 
A20 864 
A20 659 
A21 2432 
A21_| A2102 | 1996203 | 6132359 0.00, | ot | 0.16 2182 
A21 | A2103 | 1995533 | 6133027 | 0.06 =| 0.21 | 0.09 1864 
A21 N/A 1523 
A21 1455 
A21 1409 
A2t 955 
A21 818 
A21 682 
A21 | A2110 | 1994221 | 6133040 0.21 1.37 0.50 1205 


‘Calculated by subtracting the pin-top elevation at Year 0 from the pin-top elevation at Year 1 
* Average of two measurements (east and west) 


* Average of three depth probe measurements within ten feet of pin 
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Railroad Bridge Scour Photograph Comparisons 


East Side of Bridge Looking South — November 29" 2006 
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West Side of Bridge Looking South — July 13", 2006 
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West Side of Bridge Looking South — November 29", 2006 
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‘West Side of Bridge Looking North — July 13", 2006 


West Side of Bridge Looking North — November 29", 2006 
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Fast Side of Bridge Looking North — July 13", 2006. 


East Side of Bridge Looking North — November 29"", 2006 


Close-up of all Piers on South Bank Looking West 


Close-up of Central Pier on North Bank Looking East 
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Rail Levee Photographs 


Pond A21 Levee West Side of Railroad ( 07/13/2006) 


Pond A21 Levee Looking South 


Pond A21 Levee West Side of Railroad ( 07/13/2006) 


West Side of Railroad Looking North 


Pond A20 Levee East Side of Railroad ( 07/13/2006) 
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Pond A20 Levee East Side of Railroad ( 07/13/2006) 
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East Side of Railroad Looking South 


Appendix B-3 


Town Of Drawbridge Photographs 
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Aerial view of the railroad and the Town of Drawbridge. 
The red circle in the southeast corner of Pond A21 depicts the area of concern. 


Close up of eroded levee in the southeast corner of Pond A21 
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AERIAL PHOTOGRAPHS OF POST-BREACH EFFECTS — PONDS A19 AND A21 
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CIR Aerial Photo (8/12/06) provided by SCVWD File No. 2456-02 Figure C-3 
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APPENDIX D 
REFUGE MONITORING (METHODS/RESULTS/DISCUSSION) 


APPENDIX D 


SAN FRANCISCO BAY NWR MONITORING 
REQUIREMENTS FOR ISLAND PONDS TIDAL WETLAND 
RESTORATION 


San Francisco Bay NWR Monitoring Requirements for 
Island Ponds Tidal Wetland Restoration 


Summary of Tasks 


During Year One (Y1) of the Island Ponds Tidal Wetland Restoration program, Tasks 5.2.3, 5.2.4, 5.2.6, 5.2.7, and 
5.3.6 were conducted. The following provides a brief description of these tasks and their Y1 results. 


Task 5.2.3: Since the breaching of the Island Ponds, channel networking monitoring will yield critical data to show 
suitable habitat for the California Clapper Rail and many other species. 


Task 5.2.4: During year one for the monitoring of native vegetation development of the Island Ponds, no new 
vegetation was observed 


Task 5.2.6: No invasive plant species were found to be in the Island Ponds for year one, except for two previously 
identified patches of invasive Spartina on the outer fringe of Pond A21 which were treated in 2005. 


Task 5.2.7: With the anticipation of long term ecological benefits for the California Clapper Rail and the Salt Marsh 
Harvest Mouse, the short term monitoring of wildlife on the Island Ponds has proven positive results. 


Task 5.3.6: Monitoring of the Island Ponds for water quality show that the parameters of salinity, dissolved oxygen, 
pH, turbidity, and temperature in Coyote Creek were all back to normal levels within two weeks of each breach. 


Task 5.2.3 — Channel Network Evolution Monitoring 


The Channel Network Evolution Monitoring Task (Task 5.2.3) for the Island Ponds is described in the Mitigation 
and Monitoring Plan (MMP) as follows: “Monitoring will consist of extracting channel planform morphology from 
the aerial photographs collected periodically and rectified to ensure spatial comparability from photo to photo (see 
Aerial Photography, Section 5.2.8). Evolution of channel networks will be measured over time. Parameters to be 
measured include total surface area of channels and areas of expansion and loss. Monitoring results will be 
incorporated into a table showing, for each pond, the total pond acreage, total channel coverage, and percent of pond 
as channel. Maps will show the channel network in each year, the change from prior year that an aerial image was 
taken, and the change from the baseline.” 


Table D-0 will provide a baseline to show channel networking in the Island Ponds. 


Table D-0: Channel Networking in Island Ponds During 2006 


Total Channel Percent Pond as 
Pond Pond Acreage Acreage Channel 
A19 265 8.74 3.30 
A20 63 0.85 1.35 
A21 147 3.02 2.05 


Figures 1-3 show the channel networking evolution for Y1 monitoring in the Island Ponds. 
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Figure 1: Channel Networking in Pond A19 during 2006. 
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Figure 2: Channel Networking in Pond A20 during 2006 


Pond A21 Channels 


Figure 3: Channel Networking in Pond A21 during 2006 


Task 5.2.4 — Native Vegetation Development 


The Native Vegetation Development Task (Task 5.2.4) for the Island Ponds is described in the MMP as an 
evaluation of the “progress in achieving the success criteria for tidal marsh restoration.” To do so, vegetation 
establishment is monitored using aerial photographs and field sampling. 


Before the breaching in 2006, the Island Ponds had no established vegetation due to 99% of the total area being 
covered with a hard salt crust gypsum layer (H.T. Harvey & Associates 2004). The Island Pond Complex has also 
become subsided since diking, so plant colonization will not occur until sedimentation reaches appropriate marsh 
plain elevation. During Y1of native vegetation development monitoring in the Island Ponds, no new vegetation was 
observed inside the Ponds. 


Task 5.2.6 — Invasive Plant Species Establishment 


The Invasive Plant Species Establishment Task (Task 5.2.6) is described in the MMP as follows: “Colonization of 
the Island Ponds restoration site by non-native invasive species would jeopardize the success of the island ponds 
mitigation and restoration. Many of the important ecological benefits of restored tidal marsh vegetation will not be 
provided by invasive species. In particular, invasive non-native plant species may prevent establishment of native 
tidal marsh vegetation. Annual monitoring for invasive smooth cordgrass and its hybrids will occur for the duration 
of the mitigation project (i.e., until vegetation covers 75% of 75 acres). This effort will provide early detection and 
trigger prompt control efforts, before invasive cordgrass can dominate any portion of the Island Ponds. Other non- 
native plant species that may occur with increasing frequency in high marsh zones include Perennial Peppergrass, 
Russian thistle (Salsola soda), and New Zealand spinach (Tetragonia tetragonioides). Observations of these and 
other non-native species will be recorded during the aerial photo monitoring and field-truthing, conducted under the 
native vegetation development section (see Section 5.2.4).” 


The Santa Clara Valley Water District (SC VWD) surveyed the perimeter of the Island Ponds on October 17, 2006 
for invasive Spartina and did not locate any new stands of the species. Two patches were previously identified and 
treated in 2005 along the fringe of Pond A21. These patches appeared to be very well controlled (>90% kill) in 
2006 and the Scirpus and native Spartina appeared to be overcoming it. The SCVWD did however spray what was 
left of the two invasive Spartina patches (Lisa Porcella, SCVWD, personal quote). No other invasive species were 
found during the 2006 SCVWD survey of the Island Ponds during Y1. 


During Y1, photo points were set at the most southwest section of each of the three Island Ponds to document any 
invasive plant establishment. Each photo point will be a series of three pictures covering the entire pond area. The 
points will be taken yearly at low tide to show any invasive species growth. 


Figures 4-6 were taken at these photo points during 2006. 


Task 5.2.7 — Wildlife Monitoring 


The Wildlife Monitoring Task (Task 5.2.7) for the Island Ponds is described in the MMP as follows: “The ISP 
(Initial Stewardship Project) anticipates that restoration of the Island Ponds to tidal marsh will provide long-term 
ecological benefits to native birds (particularly California clapper rail) and mammal species (particularly SMHM) 
[Salt Marsh Harvest Mouse]. In addition, the District [S>CVWD] has chosen presence of California clapper rail as a 
performance criterion to measure success of their SMP mitigation requirements. Although there are no performance 
criteria or success criteria associated with the presence of other wildlife species, the project partners agreed it was 
prudent to incorporate a wildlife component into this monitoring program. Monitoring for bird and mammal species 
will reveal whether restoration of tidal exchange at the Island Ponds produce the anticipated benefits to native 
wildlife species. 


“A) California Clapper Rail Monitoring — The Refuge will monitor for California clapper rail with in the Island 
Ponds as soon as suitable habitat develop. During year one, there is no suitable habitat available for the California 
clapper rail. 


“B) SMHM Monitoring — The Refuge will monitor for SMHM in the Island Ponds as soon as five acres of 
contiguous suitable habitat develop. During year one, there is no suitable habitat available for the SMHM. 


“C) Waterfowl and shorebird species — USGS has been counting waterbirds at the Island Ponds since 2002. They 
will continue to monitor non-threatened and endangered bird species for five years after the first breach.” 


The U.S. Geological Society (USGS) has counted waterbirds at Island Ponds A19-A21 monthly between October 
2002 and November 2006, with the exception of September 2005. Before the ponds were breached, USGS’ 
standard protocol was to conduct counts within three hours of high tide when bird numbers in ponds would be at 
their peak (Takekawa et al. 2005, 2006). After the Island Ponds were breached in March 2006, USGS conducted low 
tide surveys between April 2006 and November 2006 in addition to the high tide surveys to document changes in 
bird-use coincident with changing water levels and habitat evolution (Takekawa et al. 2006). Birds were identified 
to species with the exception of some similar species that cannot be readily distinguished in the field. For example, 
long-billed and short-billed dowitchers were recorded together as “dowitchers,” and greater and lesser scaup 
together as “scaup”. 


To facilitate analysis of bird species with similar habitat requirements, USGS assigned species to foraging guilds 
(Takekawa et al. 2005, 2006). These included: 1) dabbling ducks — e.g. northern shovelers (Anas clypeata); 2) 
diving ducks — e.g. ruddy ducks (Oxyura jaimaicensis); 3) eared grebes (Podiceps nigricollis); 4) fish eaters — e.g. 
double-crested cormorants (Phalacrocorax auritis); 5) gulls — e.g. ring-billed gulls (Larus delawarensis); 6) herons 
— e.g. great egrets (Ardea alba); 7) medium shorebirds — e.g. marbled godwits (Limosa fedoa); 8) phalaropes — e.g. 
Wilson’s phalaropes (Phalaropus tricolor); and 9) small shorebirds — e.g. western sandpipers (Calidris mauri). 


During Y1, it was found that since the breach of the Island Ponds in March 2006, waterbird use has increased in 
almost all species except for eared grebes. The decline of eared grebe use can be contributed to a loss of foraging 
potential when the Island Ponds were changed from salt making ponds to tidal action. 


Tables D-1 through D-7 document the yearly and monthly totals of waterbird use at the Island Ponds. 


Monitoring for waterfowl and shorebird use on the Island Ponds will continue to be an important indicator to show 
how the Island Ponds progress from former salt making ponds, with minimal waterbird habit, to tidal action where 
the foraging potential for many waterbirds is abundant. During the years prior to breaching of the Island Ponds, the 
area provided foraging habitat for a few specialized high-saline tolerant species, such as Eared Grebes. Once the 
Ponds became tidal, many different species and abundance of species are now seen on the Island Ponds. For the 
years before the breaches (2002 — 2005) the highest number of Western sandpipers recorded was 1,215 and the 
highest number of Northern Shovelers was 173. In 2006, waterfowl dabbling ducks and small shorebirds showed the 
highest increase of Island Pond use with a total of 2,632 and 17,279 sightings, respectively. Of the 2,632 dabbling 
ducks that were observed during high tide, 2,327 were Northern Shovelers. During the low tide count 16,722 of the 
small shorebirds were identified as Western sandpipers of the total 17,279. 


The numbers of Gulls observed on the Island Ponds has remained consistently high during the pre- and post-breach 
monitoring. The Ponds are most likely being utilized by the Gulls as resting areas, since they are in close proximity 
to landfills. As the Island Ponds begin to become vegetated, it will be interesting to see if the Gulls continue to use 
these ponds or move to a more open-water area. 


Figure 4: Photo Point taken of Pond A19 during ebb tide — December 1, 2006 


Figure 5: Photo Point taken of Pond A20 during ebb tide — December 1, 2006 
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Figure 6: Photo Point taken of Pond A21 during ebb tide — December 1, 2006 


Task 5.3.6 — Water Quality Monitoring 


The Water Quality Monitoring Task (Task 5.3.6) for the Island Ponds is described in the MMP as follows: "In 
coordination with water quality monitoring performed by USGS, the Refuge will perform grab samples within one- 
foot of the surface and within one-foot of the bottom upstream and downstream of the first breach site (but not for 
the second breach on A21 and A19) for each of the three ponds. Therefore, testing would be done for three breaches, 
the first breach on each island. The samples will be tested for salinity, DO [dissolved oxygen], pH, turbidity and 
temperature. The sampling would occur the day after breaching, 7-days after and then weekly as necessary until the 
salinity levels return to normal. 


In addition, grab samples within one-foot of the surface and within one-foot of the bottom will be taken between the 
Pond A14 receiving water sample site and the downstream breach on Pond A21; and the Pond A18 intake structure 
and the up stream breach of Pond A19. Samples will be tested for salinity, DO, pH, turbidity and temperature. 


The sampling would occur once a month from May to October in the year of breaching. Based on the results of the 
first year's water quality sampling, the RWQCB [Regional Water Quality Control Board] may require sampling in 
future years.” 


USGS accessed slough sampling sites via boat from San Francisco Bay and used a Geographic Position System to 
navigate to sampling locations. When the boat was approximately 25-50 meters from the designated sampling site, 
the engine would be cut or reduced to allow for drifting caused by current and wind to the site location. Every effort 
was made to ensure that the sample was collected from the center of the slough. A recently calibrated Hydrolab 
Minisonde from the Hydrolab-Hach Company in Loveland, Colorado was used to measure salinity, pH, turbidity, 
temperature, and DO at each location. Samples were collected from the near-bottom of the water column in addition 


to the near-surface at each sampling location. Depth readings of samples were collected at the completion of each 
Minisonde measurement to account for drift during the reading equilibration period. The specific gravity of each site 
was additionally measured with a hydrometer from Ertco of West Paterson, New Jersey. The hydrometer was scaled 
for the appropriate range. This sample was collected concurrently with the near-surface Minisonde measurement. 
The majority of the samples were collected on the rising or high tide in order to gain access to the sampling sites, 
which were not accessible at tides less than 3.5 feet mean low-low water. 


Standard observations were collected at each site and included: 

A. Observance of floating and suspended materials of waste origin; 
Description of water condition including discoloration and turbidity; 
Odor (presence or absence, characterization, source and wind direction); 


Evidence of beneficial use, presence of wildlife, fisherpeople, or other recreational activities; 
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Hydrographic conditions (time and height of tides, depth of water column, and sampling depths); and 
F. Weather conditions (air temp, wind direction and velocity, and precipitation). 


Observations A, B, C, D and E were recorded at each sampling location. Observation F was recorded at the 
beginning and ending of each traverse of the slough. 


Water quality samples were collected during 2006 at the Island Ponds at five days pre-breach, one day post-breach, 
and generally once a week for each pond until salinity levels were considered to be back to normal levels by the 
RWQGB. Pond A19 was first breached on March 7. 2006, Pond A20 on March ile 2006, and Pond A21 on 
March 29", 2006. Figure 7 shows the location of these ponds within the Island Ponds system as well as the location 
of water quality sampling points. 
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Figure 7: Map of Island Ponds Water Quality Sampling Locations 


All other water quality parameters of pH, temperature, turbidity, and DO remained in normal ranges for all samples 
taken. During the receiving water sampling period, grab samples showed elevated salinity levels immediately after 
the first breach for each pond. Salinity ranged from 2.56 parts per thousand (ppt) to 39.5 ppt. Water quality 
sampling continued until March 29", 2006 for weekly samples, when water quality was considered to be back to 
normal levels. Sampling then continued monthly in Coyote Creek at all sites from May through October. The 
samples showed normal readings during this period. In-pond water samples are also taken by USGS during their 
monthly bird surveys. Results of these samples showed no abnormal readings. 


No adverse water quality impacts were detected due to the breaching of the Island Ponds. The pre- and post-breach 
sampling did show stratification by salinity levels immediately following the first breach of each pond. However, 
the salinity levels in Coyote Creek returned to normal within two weeks of all breaches, in some cases sooner. 
Other water quality parameters in the receiving waters remained consistently within normal ranges throughout the 
sampling period. This would indicate that for future breaches of the South Bay Salt Ponds, it may only be necessary 
for water quality sampling of breaches where the salinity levels inside the pond are at extremely elevated levels. 


The RWQGB set a threshold limit for salinity at 135 ppt for initial discharging of the Island Ponds, which only may 
be breached during the months of March through April. All three Island Ponds were breached in March 2006, with 
a Salinity level below the threshold limit and the ponds virtually dry except for water in the borrow pits. 


Table D-8 provides results of the receiving water quality sampling for the Island Ponds during 2006. 


Table D-1: Yearly Totals of Waterbird-Use in Island Ponds 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes_ Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 

Month-Year Tide Level Pond# Total Total Total Total Total Total Total Total Total Total 
Oct - Dec 2002 High All 0 0 0 0 0 40,160 0 15 0 16 
Jan - Dec 2003 High All 2 0 709 3 49 10,288 2 1,276 4 187 

Jan - Dec 2004 High All 62 21 2,395 19 56 5,881 3 1,701 0 2,573 
Jan - Dec 2005 High All 122 46 6,219 4 50 16,066 29 2,914 1 779 

Jan - Nov 2006* High All 2,632 162 375 376 52 65,145 172 2,478 0 4,075 

Apr - Nov 2006* Low All 1,078 18 0 351 36 55,631 203 2,140 0 17,279 


* 2006 had the only low tide totals for the Island Ponds since being breached in March 2006. 


Table D-2: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2002 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese  Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 

Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Oct-02 High A19 0 0 0 0 0 1,700 0 0 0 0 
Nov-02 High A19 0 0 0 0 35,092 0 0 0 0 
Nov-02 High A20 0 0 0 0 0 0 0 0 0 0 
Nov-02 High A21 0 0 0 0 0 0 0 0 0 0 
Dec-02 High A19 0 0 0 0 0 1,615 0 15 0 6 
Dec-02 High A20 0 0 0 0 0 500 0 0 0 10 
Dec-02 High A21 0 0 0 0 0 1,253 0 0 0 0 
Totals for Year 0 0 0 0 0 40,160 0 15 0 16 


Table D-3: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2003 


Dabbling _—_— Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jan-03 High A19 0 0 0 0 0 7 0 159 0 0 
Jan-03 High A20 0 0 0 0 0 55 0 0 0 0 
Jan-03 High A21 0 0 0 0 0 550 0 12 0 5 
Feb-03 High A19 1 0 31 0 17 50 0 0 0 101 
Feb-03 High A20 0 0 4 0 0 381 0 0 0 0 
Feb-03 High A21 0 0 0 0 0 1,120 0 6 0 7 
Mar-03 High A19 0 0 130 0 3 182 0 3 0 0 
Mar-03 High A20 0 0 15 3 6 1 0 0 0 0 
Mar-03 High A21 0 0 0 0 2 738 0 20 0 0 
Apr-03 High A19 0 0 0 0 2 2 0 0 0 0 
Apr-03 High A20 0 0 123 0 0 1 0 3 0 0 
Apr-03 High A21 0 0 0 0 0 44 1 84 0 0 
May-03 High A19 1 0 0 0 2 0 0 2 0 0 
May-03 High A20 0 0 4 0 3 0 0 5 0 0 
May-03 High A21 0 0 0 0 0 2 0 142 0 3 
Jun-03 High A19 0 0 0 0 0 1,178 0 0 0 0 
Jun-03 High A20 0 0 0 0 14 0 0 7 0 0 
Jun-03 High A21 0 0 0 0 0 126 0 276 4 0 
Jul-03 High A19 0 0 0 0 0 401 0 1 0 0 
Jul-03 High A20 0 0 0 0 0 0 0 0 0 0 
Jul-03 High A21 0 0 0 0 0 20 0 10 0 1 
Aug-03 High A19 0 0 0 0 0 2,869 0 0 0 0 
Aug-03 High A20 0 0 0 0 0 65 0 0 0 0 
Aug-03 High A21 0 0 0 0 0 235 0 0 0 4 
Sep-03 High A19 0 0 0 0 0 17 0 0 0 5 
Sep-03 High A20 0 0 0 0 0 0 0 0 0 2 
Sep-03 High A21 0 0 0 0 0 199 0 0 0 4 
Oct-03 High A19 0 0 1 0 0 1,346 0 0 0 0 
Oct-03 High A20 0 0 0 0 0 54 0 0 0 0 
Oct-03 High A21 0 0 0 0 0 509 0 0 0 18 


Table D-3: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2003 


Dabbling _—_—Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 

Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Nov-03 High A19 0 0 0 0 0 32 0 0 0 0 
Nov-03 High A20 0 0 0 0 0 0 0 0 0 0 
Nov-03 High A21 0 0 0 0 0 1 0 450 0 23 
Dec-03 High A19 0 0 191 0 0 26 1 3 0 0 
Dec-03 High A20 0 0 111 0 0 9 0 0 0 0 
Dec-03 High A21 0 0 99 0 0 68 0 93 0 14 

Totals for Year 2 0 709 3 49 1,0288 2 1,276 4 187 


Table D-4: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2004 


Dabbling _—Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes  Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jan-04 High A19 4 0 125 0 0 30 1 0 0 0 
Jan-04 High A20 0 0 118 0 19 0 0 0 0 0 
Jan-04 High A21 0 0 351 0 0 86 0 46 0 84 
Feb-04 High A19 0 0 163 0 6 5 0 0 0 0 
Feb-04 High A20 0 0 165 0 17 1 1 0 0 0 
Feb-04 High A21 0 1 442 0 0 256 0 100 0 2 
Mar-04 High A19 0 0 1 0 0 10 0 0 0 0 
Mar-04 High A20 0 0 43 0 2 0 0 0 0 0 
Mar-04 High A21 0 19 146 0 0 17 0 10 0 0 
Apr-04 High A19 0 0 22 0 0 0 0 0 0 0 
Apr-04 High A20 0 0 8 0 0 0 0 0 0 0 
Apr-04 High A21 0 0 104 0 0 0 0 58 0 0 
May-04 High A19 0 0 0 0 0 0 0 0 0 0 
May-04 High A20 0 0 0 0 0 0 0 0 0 0 
May-04 High A21 0 0 0 0 0 19 0 35 0 0 
Jun-04 High A19 0 0 0 0 0 595 0 4 0 0 
Jun-04 High A20 0 0 0 0 0 0 0 13 0 0 
Jun-04 High A21 0 0 0 0 0 0 0 78 0 0 
Jul-04 High A19 0 0 0 1 0 1,597 0 0 0 0 


Table D-4: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2004 


Dabbling _—Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jul-04 High A20 0 0 0 0 0 0 0 0 0 0 
Jul-04 High A21 0 0 0 0 0 25 0 0 0 0 
Aug-04 High A19 0 0 0 0 0 242 1 0 0 0 
Aug-04 High A20 0 0 0 6 0 0 0 0 0 0 
Aug-04 High A21 0 0 0 12 0 2 0 1 0 8 
Sep-04 High A19 0 0 0 0 0 673 0 0 0 148 
Sep-04 High A20 0 0 0 0 0 0 0 0 0 0 
Sep-04 High A21 0 0 0 0 0 1,561 0 0 0 7 
Oct-04 High A19 0 0 0 0 0 3 0 10 0 2 
Oct-04 High A20 0 1 0 0 8 0 0 0 0 0 
Oct-04 High A21 0 0 0 0 3 106 0 361 0 209 
Nov-04 High A19 21 0 0 0 0 22 0 102 0 50 
Nov-04 High A20 0 0 0 0 0 0 0 3 0 0 
Nov-04 High A21 0 0 0 0 0 93 0 593 0 156 
Dec-04 High A19 32 0 485 0 1 340 0 0 0 0 
Dec-04 High A20 5 0 172 0 0 175 0 1 0 40 
Dec-04 High A21 0 0 10 0 0 23 0 286 0 1,867 
Totals for Year 62 21 2,355 19 56 5,881 3 1,701 0 2,573 
Table D-5: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2005 
Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jan-05 High A19 44 0 1,207 0 0 642 0 0 0 0 
Jan-05 High A20 55 10 339 0 0 81 0 5 0 0 
Jan-05 High A21 1 0 65 1 0 11 0 737 0 24 
Feb-05 High A19 6 0 1,552 0 16 359 0 0 0 0 
Feb-05 High A20 0 0 320 0 8 14 0 0 0 0 
Feb-05 High A21 0 17 362 0 16 538 0 1,739 0 0 
Mar-05 High A19 10 0 160 0 6 1 0 0 0 0 
Mar-05 High A20 0 0 270 0 2 0 0 0 0 0 


Table D-5: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2005 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 

Mar-05 High A21 0 19 615 0 2 1 0 8 0 25 
Apr-05 High A19 0 0 993 0 0 g 0 1 0 0 
Apr-05 High A20 0 0 69 0 0 0 0 0 0 0 
Apr-05 High A21 0 0 231 0 0 0 0 34 0 1 
May-05 High A19 0 0 6 0 0 0 0 0 0 0 
May-05 High A20 0 0 0 0 0 0 0 0 0 0 
May-05 High A21 0 0 30 3 0 0 0 20 0 1 
Jun-05 High A19 1 0 0 0 0 1,716 0 59 0 0 
Jun-05 High A20 0 0 0 0 0 372 1 0 0 0 
Jun-05 High A21 0 0 0 0 0 1,090 0 99 0 0 
Jul-05 High A19 0 0 0 0 0 145 0 157 1 53 
Jul-05 High A20 0 0 0 0 0 0 0 0 0 0 
Jul-05 High A21 0 0 0 0 0 0 0 0 0 0 
Aug-05 High A19 0 0 0 0 0 19 26 5 0 134 
Aug-05 High A20 0 0 0 0 0 2,395 0 0 0 6 
Aug-05 High A21 0 0 0 0 0 0 0 0 0 46 
Sep-05 High A19 0 0 0 0 0 0 0 0 0 0 
Sep-05 High A20 0 0 0 0 0 0 0 0 0 0 
Sep-05 High A21 0 0 0 0 0 0 0 0 0 0 
Oct-05 High A19 0 0 0 0 0 231 0 5 0 343 
Oct-05 High A20 0 0 0 0 0 0 0 0 0 12 
Oct-05 High A21 0 0 0 0 0 0 0 0 0 12 
Nov-05 High A19 0 0 0 0 0 8,300 0 0 0 22 
Nov-05 High A20 0 0 0 0 0 0 1 3 0 23 
Nov-05 High A21 0 0 0 0 0 1 0 2 0 11 
Dec-05 High A19 0 0 0 0 0 1 0 29 0 0 
Dec-05 High A20 5 0 0 0 0 0 0 11 0 53 
Dec-05 High A21 0 0 0 0 0 140 1 0 0 13 

Totals for Year 122 46 6,219 4 50 16,066 29 2,914 1 779 


Table D-6: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2006 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jan-06 High A19 180 0 0 0 7 11,200 0 0 0 0 
Jan-06 High A20 75 7 0 0 0 6,850 0 45 0 0 
Jan-06 High A21 10 11 1 0 2 26 0 47 0 1,735 
Feb-06 High A19 0 0 260 0 6 1,565 0 221 0 75 
Feb-06 High A20 0 3 0 0 0 12 0 4 0 2 
Feb-06 High A21 0 35 40 0 0 819 0 31 0 141 
Mar-06 High A19 0 0 58 0 0 3,100 1 10 0 1 
Mar-06 High A20 0 13 10 0 0 2,300 0 0 0 0 
Mar-06 High A21 0 64 0 0 4 1 0 0 0 132 
Apr-06 High A19 15 17 2 0 18 6,626 0 20 0 4 
Apr-06 High A20 11 0 0 0 5 0 1 8 0 0 
Apr-06 High A21 1 3 3 0 1 2,362 0 0 0 20 
May-06 High A19 24 0 0 0 1 479 2 g 0 0 
May-06 High A20 3 0 0 0 2 0 1 0 0 0 
May-06 High A21 31 0 0 0 4 87 0 4 0 0 
Jun-06 High A19 5 0 0 1 0 1,071 1 0 0 0 
Jun-06 High A20 2 0 0 0 0 75 2 0 0 0 
Jun-06 High A21 8 0 0 0 0 559 0 40 0 0 
Jul-06 High A19 3 0 0 0 0 792 61 0 0 600 
Jul-06 High A20 0 0 0 0 0 226 4 3 0 0 
Jul-06 High A21 0 0 0 0 0 550 5 8 0 0 
Aug-06 High A19 0 0 0 107 0 6,205 1 0 0 80 
Aug-06 High A20 0 0 0 0 0 6 2 1 0 0 
Aug-06 High A21 0 0 0 9 2 468 34 755 0 210 
Sep-06 High A19 700 0 0 134 0 13,276 1 0 0 19 
Sep-06 High A20 19 0 0 4 0 58 2 0 0 0 
Sep-06 High A21 272 0 0 10 0 535 20 0 0 100 
Oct-06 High A19 122 3 0 81 0 1,820 19 5 0 112 
Oct-06 High A20 77 2 0 10 0 181 5 6 0 0 
Oct-06 High A21 195 0 1 10 0 796 it 7 0 53 
Nov-06 High A19 329 0 0 5 0 2,816 1 227 0 112 


Table D-6: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2006 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Nov-06 High A20 185 4 0 3 0 160 3 43 0 26 
Nov-06 High A21 365 0 0 2 0 124 5 984 0 653 
Totals for Year 2,632 162 375 376 52 65,145 172 2,478 0 4,075 


Table D-7: Monthly Totals of Waterbird-Use at Low Tide in Island Ponds During 2006 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese  Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Apr-06 Low A19 6 13 0 1 7 6,690 0 31 0 0 
Apr-06 Low A20 0 0 0 0 9 0 0 0 0 0 
Apr-06 Low A21 7 0 0 0 0 2 0 0 0 1 
May-06 Low A19 32 0 0 0 4 8,105 0 8 0 0 
May-06 Low A20 0 0 0 0 7 168 7 0 0 0 
May-06 Low A21 3 0 0 0 7 0 0 0 0 0 
Jun-06 Low A19 0 0 0 1 0 1,626 6 2 0 0 
Jun-06 Low A20 0 0 0 0 2 213 4 2 0 0 
Jun-06 Low A21 7 0 0 0 0 32 2 105 0 0 
Jul-06 Low A19 0 0 0 31 0 3,276 9 275 0 10,000 
Jul-06 Low A20 0 0 0 0 0 686 1 64 0 43 
Jul-06 Low A21 2 0 0 8 0 359 5 4 0 12 
Aug-06 Low A19 0 0 0 125 0 12,025 19 454 0 4053 
Aug-06 Low A20 0 0 0 1 0 1 6 14 0 104 
Aug-06 Low A21 0 0 0 0 0 676 27 5 0 0 
Sep-06 Low A19 274 0 0 12 0 9,150 38 803 0 300 
Sep-06 Low A20 186 0 0 2 0 8 3 10 0 479 
Sep-06 Low A21 28 0 0 1 0 286 27 66 0 658 
Oct-06 Low A19 181 0 0 146 0 4,929 12 6 0 142 
Oct-06 Low A20 8 2 0 5 0 400 5 12 0 329 
Oct-06 Low A21 170 2 0 18 0 873 14 66 0 996 
Nov-06 Low A19 111 1 0 0 0 6,087 8 192 0 40 


Table D-7: Monthly Totals of Waterbird-Use at Low Tide in Island Ponds During 2006 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Nov-06 Low A20 14 0 0 0 0 11 6 18 0 91 
Nov-06 Low A21 49 0 0 0 0 28 4 3 0 31 


Totals for Year 1,078 18 0 351 36 55,631 203 2,140 0 17,279 


Table D-8: Receiving Water Sampling for Island Ponds 


Specific Minisonde on Aa 
Pond # Sampling Location Date Time Depth elite Temp. Weel) pH PAS Ine 
(mS/cm) °C) (NTU) (mg/L) Salinity 
5-Days Before A19 Breach - Benthic Samples Taken 
A19 A-A19-1 3/3/2006 13:20 S 3.563 12.86 84.10 7.68 7.34 1.94 
A19 A-A19-1 3/3/2006 13:23 B 3.634 12.87 169.90 7.62 7.11 1.97 
A19 A-A19-0 3/3/2006 14:31 S 2.695 13.60 84.60 7.78 6.76 1.45 
A19 A-A19-0 3/3/2006 14:28 B 2.756 13.55 152.10 7.70 6.79 1.49 
A19 A-A19-2 3/3/2006 15:02 S 3.190 13.47 87.70 8.08 6.91 1.73 
A19 A-A19-2 3/3/2006 15:04 B 3.196 13.42 87.50 8.04 6.78 1.73 
A19 In-Pond and Slough Sampling Pre-Breach 

Aig A-A19 inside pond 3/7/2006 14:05 Ss nla 15.24 nla 8.27 7.28 nla 

A19 A-A19 3/7/2006 14:16 S 0.668 12.54 nla 8.14 8.45 0.34 
A19 A-A19 3/7/2006 14:18 B 0.668 12.54 103.70 8.08 8.43 0.34 

1-day After A19 Breach - Benthic Samples Taken 
A19 A-A19-1 3/8/2006 7:51 S 6.772 12.42 52.30 7.36 8.13 3.72 
A19 A-A19-1 3/8/2006 7:53 B 45.29 13.64 50.30 8.05 5.36 29.32 
A21 A-A21-0 3/8/2006 8:43 S 6.910 13.29 40.60 7.67 7.84 3.86 
A19 A-A19-B #2 3/8/2006 9:39 S 9.312 14.08 54.10 7.78 7.77 5.29 
A19 A-A19-B #2 3/8/2006 9:41 B 33.05 13.65 62.80 8.14 6.58 23.10 
A19 A-A19-B #1 3/8/2006 9:49 S 23.47 13.38 31.20 8.00 7.52 14.16 
A19 A-A19-B #1 3/8/2006 9:52 B 29.39 13.39 69.70 8.21 7.18 18.21 
A19 A-A19-2 3/8/2006 10:31 S 5.202 17.71 24.70 7.48 7.82 2.91 
A19 A-A19-2 3/8/2006 10:33 B 59.09 13.21 45.50 8.14 4.19 39.53 
8-Days After A19 Breach 

A19 A-A19-2 3/15/2006 9:39 S 6.811 13.23 56.20 7.50 7.37 3.76 
A19 A-A19-2 3/15/2006 9:41 B 7.601 13.12 79.80 7.44 7.22 4.23 
A19 A-A19-B #1 3/15/2006 9:47 S 7.080 12.99 44.00 7.58 8.16 4.04 
A19 A-A19-B #1 3/15/2006 9:49 B 10.52 12.67 46.80 7.69 8.36 5.37 
A19 A-A19-B #2 3/15/2006 9:53 S 8.044 13.14 42.70 7.63 7.63 3.05 
A19 A-A19-B #2 3/15/2006 9:55 B 9.640 12.44 65.40 7.95 7.95 5.37 
A19 A-A19-1 3/15/2006 10:04 S 7.627 12.54 52.90 7.59 8.51 4.26 


Table D-8: Receiving Water Sampling for Island Ponds 
Specific Minisonde 


Pond # Sampling Location Date Time Depth Condition Temp. ony, pH peel Tt: 
(mS/cm) eC) (NTU) (mg/L) Salinity 
A19 A-A19-1 3/15/2006 10:06 B 11.50 12.62 196.80 7.52 7.55 6.56 
13-Days After A19 Breach 
A19 A-A19-1 3/20/2006 13:26 S 4.507 14.87 62.60 7.77 7.57 2.46 
A19 A-A19-1 3/20/2006 13:23 B 5.366 14.80 80.30 7.70 7.33 2.96 
A19 A-A19-2 3/20/2006 13:42 S 4.411 14.38 55.40 7.78 7.23 2.41 
A19 A-A19-2 3/20/2006 13:41 B 4.000 14.46 53.00 7.74 7.16 2.41 
A19 In-Pond Sampling Post-Breach 
A19 A-A19 inside pond (grid A6) 3/21/2006 9:23 S 7.790 10.29 nla 8.46 12.27 4.35 
15-Days After A19 Breach 
A19 A-A19-1 3/22/2006 8:52 S 6.775 15.07 nla 7.66 7.32 3.73 
A19 A-A19-1 3/22/2006 8:50 B 21.49 13.12 72.70 8.04 6.69 12.89 
A19 A-A19-B #1 3/22/2006 10:13 S 0.6158 11.95 70.80 8.13 8.85 0.31 
A19 A-A19-B #1 3/22/2006 10:09 B 1.503 11.47 76.40 8.12 8.76 0.83 
A19 A-A19-B #2 3/22/2006 10:29 S 1.056 11.70 771.70 8.06 9.05 0.54 
A19 A-A19-B #2 3/22/2006 10:26 B 2.007 12.14 68.20 8.09 9.18 1.17 
A19 A-A19-2 3/22/2006 10:44 S 3.311 18.59 16.80 7.80 7.70 1.79 
A19 A-A19-2 3/22/2006 10:42 B 3.323 18.59 11.60 7.73 7.64 1.75 
22-Days After A19 Breach 
A19 A-A19-1 3/29/2006 9:41 S 7.171 12.71 149.60 7.62 7.92 3.99 
A19 A-A19-1 3/29/2006 9:39 B 7.841 12.78 219.90 7.60 7.78 4,39 
A19 A-A19-B #1 3/29/2006 10:50 S 7.856 13.19 69.30 7.65 7.61 4,39 
A19 A-A19-B #1 3/29/2006 10:47 B 8.567 12.80 97.40 7.68 7.94 4.75 
A19 A-A19-B #2 3/29/2006 11:04 S 7.032 13.33 81.10 7.66 7.53 4.08 
A19 A-A19-B #2 3/29/2006 11:01 B 7.369 13.13 270.20 7.65 7.49 4.10 
A19 A-A19-2 3/29/2006 11:17 S 7.662 13.01 157.10 7.70 7.58 4.28 
A19 A-A19-2 3/29/2006 11:15 B 7.706 13.00 154.40 7.69 7.67 4.30 
5-Days Before A19 Breach - Benthic Samples Taken 
A20 A-A20-0 3/3/2006 14:16 S 3.138 13.11 93.90 7.83 7.18 1.69 
A20 A-A20-0 3/3/2006 14:18 B 3.153 13.13 102.50 7.79 7.06 171 


5-Days Before A20 Breach - Benthic Samples Taken 
A20 A-A20-0 3/8/2006 8:54 S 6.486 13.69 50.20 7.74 7.83 3.55 


Table D-8: Receiving Water Sampling for Island Ponds 
Specific Minisonde 


Pond # Sampling Location Date Time Depth Condition Temp. Weel) pH Pua teh 
(mS/cm) eC) (NTU) (mg/L) Salinity 
A20 A-A20-0 3/8/2006 8:56 B 16.97 13.52 44.40 7.78 6.76 10.10 
A20 In-Pond and Slough Sampling Pre-Breach 
A20 A-A20 inside pond 3/11/2006 13:21 iS) nla 14.16 nla ishels) 8.51 nla 
A20 A-A20 3/11/2006 13:39 S 10.19 12.56 nla 7.68 8.37 5.77 
1-Day After A20 Breach - Benthic Samples Taken 
A20 A-A20-0 3/13/2006 11:02 S 12.81 12.60 31.90 7.89 8.64 7.31 
A20 A-A20-0 3/13/2006 11:05 B 14.88 11.98 85.50 7.74 7.88 8.55 
8-Days After A20 Breach 
A20 A-A20-0 3/20/2006 13:35 S 3.813 14.64 47.40 7.72 7.46 2.07 
A20 A-A20-0 3/20/2006 13:34 B 6.730 13.46 51.50 7.81 8.06 3.69 
A20 In-Pond Sampling Post-Breach 
A20 A-A20 inside pond (grid A1) 3/21/2006 10:04 S 4.748 11.23 nla 7.93 9.38 2.61 
17-Days After A20 Breach 
A20 A-A20-0 3/29/2006 10:37 S 7.018 13.33 127.40 7.67 7.63 3.90 
A20 A-A20-0 3/29/2006 10:34 B 7.463 13.08 252.20 7.65 7.65 4.15 
5-Days Before A19 Breach - Benthic Samples Taken 
A21 A-A21-0 3/3/2006 14:07 S 3.493 13.14 92.40 7.85 7.24 1.90 
A21 A-A21-0 3/3/2006 14:10 B 3.584 12.97 123.70 7.78 6.99 1.95 
1-Day After A19 Breach - Benthic Samples Taken 
A21 A-A21-0 3/8/2006 8:43 S 6.910 13.29 40.60 7.67 7.84 3.86 
A21 A-A21-0 3/8/2006 8:45 B 19.92 13.16 48.50 7.75 7.05 11.67 
7-Days Before A21 Breach - Benthic Samples Taken 

A21 A-A21-B #2 3/13/2006 11:59 S 13.62 12.80 35.30 7.80 9.35 7.85 
A21 A-A21-B #2 3/13/2006 12:02 B 20.68 10.74 143.20 7.69 8.83 12.43 
A21 A-A21-B #1 3/13/2006 12:11 S 12.84 13.03 48.90 7.76 9.31 7.39 
A21 A-A21-B #1 3/13/2006 12:13 B 16.34 11.39 91.50 7.66 8.34 9.44 
A21 A-A21-0 3/13/2006 12:45 S 13.33 12.92 38.70 7.78 9.45 7.65 
A21 A-A21-0 3/13/2006 12:47 B 15.37 11.56 90.00 7.64 8.22 8.95 


A21 In-Pond Sampling Pre-Breach 
A21 A-A21 inside pond (grid D4) 3/21/2006 10:51 S nla 11.73 3.00 8.50 6.74 nla 


Table D-8: Receiving Water Sampling for Island Ponds 


Specific Minisonde oa oe 
Pond # Sampling Location Date Time Depth claen Temp. Turbidity pH De Ue? 

(mS/cm) eC) (NTU) (mg/L) Salinity 

A21 A-A21 inside pond (grid A5) 3/21/2006 11:26 S) 95.15 12.13 nla 8.64 7.84 67.02 
1-Day After A21 Breach - Benthic Samples Taken 
A21 A-A21-B #2 (actually first breach) 3/22/2006 9:13 S 6.003 13.25 nla 7.89 7.82 3.32 
A21 A-A21-B #2 (actually first breach) 3/22/2006 9:08 B 19.05 13,14 232.20 8.47 7.84 11.28 
A21 A-A21-B #1 (not breached yet) 3/22/2006 9:54 S 4.656 14.24 nla 7.77 7.76 2.56 
A21 A-A21-B #1 (not breached yet) 3/22/2006 9:51 B 4.793 14.16 79.10 7.78 7.78 2.63 
8-Days After A21 Breach 

A21 A-A21-B #2 (actually first breach) 3/29/2006 9:59 S 7.263 12.96 113.00 7.67 7.94 4.04 
A21 A-A21-B #2 (actually first breach) 3/29/2006 9:57 B 7.160 13.02 105.40 7.66 7.95 3.99 
A21 A-A21-B #1 (breached today, when sampling) 3/29/2006 10:13 S 7.591 12.88 155.20 7.69 7.74 4.24 
A21 A-A21-B #1 (breached today, when sampling) 3/29/2006 10:10 B 7.613 12.95 165.80 7.68 7.78 4.25 
A21 A-A21-0 3/29/2006 10:26 S 7.610 12.79 152.00 7.69 7.64 4.25 
A21 A-A21-0 3/29/2006 10:24 B 7.642 12.77 203.90 7.68 7.66 4.27 


* S: Near-Surface Measurement; B: Near-Bottom Measurement 
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APPENDIX E 
BREACH PHOTOGRAPHS 


Photos of the eastern breach of Pond A19, known as Pond A19E 


Se el 


, : anette ONT AED e . 
Pond A19E on March 8, 2006 looking west towards Coyote Creek and to the old levee 


Left: Pond A19E breach shown from helicopter on August 8, 2006, looking from Coyote 
Creek to pond. 
Right: Pond A19E on November 28, 2006, looking from Coyote Creek towards the pond 


Photos of the western breach of Pond A19, known as Pond A19W 
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Photos of the western breach of Pond A19, known as Pond A19W 
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Pond A19W breach on June 27, 2006, looking east towards old levee and Coyote Creek 


Left: Pond A19 W breach shown from helicopter on August 8, 2006 
Right: Pond A19W breach on November 28, 2006, looking towards pond from Coyote Creek 


Photos of the Pond A20 breach 


. 
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Pond A20 sidecast berm construction, looking towards Coyote Creek from old levee 


Pond A20 panoramic photos taken from the old levee on April 29, 2006. Remnants of the 
sidecast material noticeable in lower photos. 


Photos of the Pond A20 breach 


Pond A20 panoramic photos taken from the old levee on June 27, 2006. Notice much of the 
sidecast material has eroded or slumped into the breach channel. 


Left: Pond A20 on November 28, 2006, looking from Coyote Creek towards pond 
Right: Pond A20 on August 8, 2006, taken from helicopter looking from Coyote Creek to 
pond. 


Photos of the breach of Pond A21, known as Pond A21E 


Left: Pond A21E breach on November 28, 2006, looking from Coyote Creek towards pond 
Right: Pond A21E breach on November 28, 2006, looking from breach channel to pond 


Pond A21W breach on August 8, 2006, taken from helicopter looking from Coyote Creek 
towards pond 


Photos of the western breach of Pond A21, known as Pond A21W 


Pond 21W breach on April 29, 2006 


Photos of the western breach of Pond A21, known as Pond A21W 


Left: Pond A21W breach on November 28, 2006, looking from Coyote Creek towards pond 
Right: Pond A21W breach on August 8, 2006, taken from helicopter looking from Coyote 
Creek towards pond 
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EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don Edwards 
National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project to fulfill two goals: 
1) to initiate ecological restoration activities as described in the South Bay Salt Pond Initial Stewardship 
Plan (ISP), and 2) to satisfy the tidal marsh mitigation needs of both the Refuge for the ISP, and the 
District for the Stream Maintenance Program and the Lower Guadalupe River Project. 


Breaching of the Island Ponds A19, A20, and A21 occurred in March 2006. Five breaches were cut to 
allow tidal waters to inundate the ponds and begin the process of restoration. In the Restoration and 
Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the District and the Refuge 
agreed to conduct monitoring to track the progress of the restoration. This report presents the Year 2 
(2007) monitoring results for both the District and the Refuge. 


The following is a summary of the monitoring results: 


Both the 2006 and 2007 data demonstrate that the excavated breaches are providing full tidal inundation 
in all three ponds. 


Sediment is continuing to deposit on the surface of all 3 ponds. Rates of accretion vary between ponds 
and across the surface of each pond. Accretion rates are higher in Ponds A20 and A21 than in Pond A19. 
In general, accretion is greater at the southern end of each pond near the breaches and diminishes at the 
northern end. Over 50% of the sediment monitoring stations are accreting sediment at rates greater than 
the 0.2 feet per year originally predicted. 


Aerial photographs show that the excavated outboard tidal channels have widened since breaching. Levee 
breach widths have also widened, but there is marked variability in the amount of scour between 
individual breaches, with little widening of breaches A19 West and A21 East. A small strip of noticeable 
scour has occurred along the fringing marshes on both sides of Coyote Creek, resulting in the loss of 
approximately 1.14 acres of marsh. However, no signs of scour were detected in the levees opposite the 
breaches at Ponds A15, A17, and A18. 


Although there has been a small increase in scour dimensions around the uppermost piles of the railroad 
bridge on the south bank, the scour is still limited. While there are no criteria to assess the significance of 
the observed scour, it is so minor that we conclude there is little risk to the structural integrity of the 
bridge due to the observed scour. It is important to understand that our observations are only of the 
intertidal zones on the sides of the channel. Our observations do not include the subtidal piles in the 
center of the channel where scour is more likely to occur. 


The total surface area of tidal channels within the Island Ponds is 12.61 acres, unchanged from 2006. 
Total surface area of these channels accounts for approximately 2.6% of the total 475-acre complex. 
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A very limited amount of new, native vegetation was observed within the Ponds. The majority of this 
vegetation was pickleweed (Sarcocornia pacifica) growing adjacent to the levee. No invasive plant 
species were found within the Island Ponds. 


Since the breaching of the Island Ponds in March 2006, waterbird use of the ponds has continued to 
increase for all species except eared grebes (Podiceps nigricollis). The decline in numbers of eared grebes 
is likely due to a loss of foraging habitat as the ponds turned less saline. There has also been a slight 
increase in shorebird use of the ponds and a more dramatic increase in the use of the ponds by gulls. 
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1.0 INTRODUCTION 


1.1 PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife Service 
(USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation to the 475-acre 
Island Pond Complex (the ponds). Five breaches were cut by an amphibious excavator along the south 
side of the ponds to allow tidal waters to inundate the ponds and begin the process of restoration. Two 
breaches (west and east) were cut in Pond A19 on March 7, 2006. A single breach was cut in Pond A20 
on March 13, 2006. Two breaches (west and east) were cut in Pond A21, on March 21 and March 29, 
2006, respectively. This restoration approach is a minimally engineered, passive design, which relies on 
natural sedimentation processes to restore the ponds to tidal marsh habitat to meet the project goals and 
objectives. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the larger South 
Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the Refuge implemented the 
Island Ponds Restoration Project to fulfill two goals: 


1. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP 
2. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the District for the 
Stream Maintenance Program (SMP) and Lower Guadalupe River Project (LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the 
District and the Refuge agreed to conduct long-term monitoring to track the progress of the restoration 
and to evaluate whether there are adverse effects from the project (USFWS et al., 2006). Mitigation 
monitoring activities are anticipated to continue for 15 years. This report presents the Year 2 (2007) 
monitoring results. 


1.2 PROJECTS WHICH REQUIRED MITIGATION 


1.2.1 Initial Stewardship Plan 
The ISP was created as an interim step to manage the ponds while a long-term plan is developed for the 
entire South Bay Salt Pond area. The main objectives of the ISP are to: 

"cease commercial salt operations, 

"introduce tidal hydrology to the ponds where feasible, 


" maintain existing high quality open water and wetland wildlife habitat, including habitat for 
migratory and resident shorebirds and waterfowl, 


"assure ponds are maintained in a restorable condition to facilitate future long-term restoration, 


" minimize initial stewardship management costs, 
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=" meet all regulatory requirements, especially discharge requirements to maintain water quality 
standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the assessment in the 
EIR/EIS (Life Science!, 2004) and the associated permit requirements, the Refuge has agreed to restore 
unimpeded tidal inundation to approximately 475 acres at the Island Ponds and restore nine acres of tidal 
marsh specifically at Pond A21. 


The permit file number for ISP activities which requires tidal wetland mitigation is San Francisco Bay 
Regional Water Quality Control Board - Order # R2-2004-0018. 


1.2.2. Stream Maintenance Program 


The SMP allows the District to implement routine stream and canal maintenance projects to meet the 
District's flood protection and water supply mandates in a feasible, cost-effective, and environmentally- 
sensitive manner. This program is also intended to assist the District in obtaining multi-year permits for 
these activities, which have currently been issued through 2012. The SMP applies to all of the District's 
routine stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection. SMP activities commenced soon after the District received its final 
SMP permit in August 2002. 


The SMP compensatory mitigation package includes mitigation for impacts to 30 acres of tidal wetlands; 
29 acres from sediment removal activities and one acre from vegetation management activities. Taking 
into account the assessment in the EIR/EIS and the associated permit requirements, the District has agreed 
to restore 30 acres within the Island Ponds to tidal marsh habitat as mitigation for implementation of the 
SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
"San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028 
= U.S. Army Corp of Engineers - Permit # 225255 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2001-0119 


«" USS. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 


1.2.3. Lower Guadalupe River Project 


The LGRP was constructed to convey design flood flows in the lower Guadalupe River between Interstate 
880 in downtown San Jose and the Union Pacific Railroad Bridge in Alviso. The project was designed to 
balance the needs for flood-control structures and channel maintenance with the goal of protecting and 
enhancing environmental conditions and public access. LGRP construction began in April 2003. 
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The LGRP compensatory mitigation package includes mitigation for both temporary and permanent 
impacts to wetland vegetation. Taking into account the assessment in the EIR/EIS and the associated 
permit requirements, the District has agreed to restore 35.54 acres to tidal marsh within the Island Ponds 
to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089 
= U.S. Army Corp of Engineers - Permit # 248975 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2002-0732 


1.3 ISLAND PONDS MITIGATION SITE 


1.3.1 Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent of the San 
Francisco Bay within Coyote Creek. The ponds are in Alameda County immediately north of the Santa 
Clara County line, in the City of Fremont (Figure 1). These ponds are part of a larger 25-pond system 
known as the Alviso Complex. Prior to their 2006 breaching, this complex contained 7,364 acres of pond 
habitat, 420 acres of saltmarsh outboard of the pond levees, 896 acres of brackish marsh in the adjacent 
sloughs and creeks, as well as associated upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were purchased 
by State and Federal Agencies in 2003. The Island Ponds were middle stage salt evaporator ponds with 
intermediate salinity levels. In March 2006, the District and the Refuge cut five breaches on the south side 
of the ponds to permit full tidal inundation and allow the ponds to passively restore to tidal marsh habitat. 


1.3.2 Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the progress of 
the Island Ponds restoration. The RMMP details the monitoring activities, which are designed to track 
mitigation performance over a 15-year period (USFWS et al., 2006). The monitoring data will be 
compared from year to year to determine trends with respect to meeting performance criteria, permit 
requirements, and provide data for adaptive management actions, if necessary. 


Table 1-1 describes the proposed monitoring schedule for the Island Ponds, including monitoring 
duration, frequency and timing. Table 1-1 also depicts the division of monitoring responsibilities between 
the District and the Refuge. 
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Table 1-1. Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, Monitoring 
Duration, Frequency and Timing. 


Responsible 
Party 


Monitoring Activity 


On-Site Monitoring 


District 


Inundation regime 


Substrate development 


Levee breach and 
outboard marsh channel 
geometry” 


Aerial photo 


Channel network 
evolution? 


Vegetation mapping” 


Year(s) for Each Monitoring Activity ' 


Years 1, 2, 3, 5, 10, and 15 (or until two 
monitoring cycles indicate that full tidal 
exchange has been achieved) 


a) Years 1 and 2 


Frequency 


Annual (6 week 
duration) 


Semiannual 


Seasonal 
Timing 


Spring Tides 
(Jun - Jul or 
Dec - Jan) 


b) Years 3 to 5 


Annual 


c) Year 6 to 30 acres of vegetation 
Years 1, 2, 3, 5, 10, and 15 


a) Year 1 to 5, 10, and 15 


Biennial 


Annual 


With aerial 


b) Year 7, 9, 11... to end 
Years 1, 2, 3,5, 10, and 15 


Until mitigation achieved 


Biennial 


Annual 


Biennial 


With aerial 


Jul - Aug? 


Ground-based quantitative 
vegetation sampling 


Invasive Spartina 
monitoring and control 


Wildlife use (CLRA) 


Once 30 acres of vegetated area is established 
until 75 acres of 75% vegetation cover is 
achieved 


Year 1 to 75% native vegetation cover 


Begin when 30 acres native vegetation to 
detection 


Biennial 


Annual 


Annual 


Jul - Aug” 


Sept - Nov 


Jan - Apr 15 


Wildlife use (SMHM) 


Begin at five acres contiguous suitable 
habitat, end at SMHM detected 


Once every 5 
years 


Jun - Aug 


Wildlife use (shorebirds & 
waterfowl) 


Years 1 to5 


Quarterly 


Win, Spr, 
Sum, Fall 
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Off-Site Monitoring 


Rail bridge pier scour a) Years 1to5 Quarterly 


b) Years 1 to 5 Once per 10-yr 
storm event 


c) Begin at implementation of corrective Quarterly Win, Spr, 
measures, end five years after Sum, Fall 


Fringing marsh scour in a) Years 1 to 5, Final year Annual With aerial 
Coyote Creek? 


District Scour of levees opposite a) Years 1 to3 Annual With aerial 


3 
breaches b) If outboard marsh retreats to levees Annual Jul - Sep 
opposite breach, then three additional years 
from occurrence 


Rail line erosion a) Years 1to5 Annual Apr - Jun 


b) Years 1 to5 Once per 10-yr 
storm event 


Deterioration of Town of a) Years 1to5 Annual Apr - Jun 
Drawbridge structures 


Water Quality a) Adjacent to breaches — Year 1 Weekly March / April 


b) Upstream & downstream of ponds — Year 1 | Monthly May - Oct 

' Projected time estimates to achieve performance criteria. Actual duration is dependent upon performance criteria 
and may vary. 

° If CLRA are detected, on-site vegetation monitoring is only allowed from Sept 1 to Jan 31. 


> Monitoring to use annual aerial photograph. 


This report presents the monitoring results collected during the Year 2 (2007) monitoring period. The data 
are presented in detail and are compared to pre-breach and Year 1 results as well as the overall project 
performance criteria identified in the RMMP (USFWS et al., 2006). Since the District and the Refuge 
divided the responsibility for the monitoring activities, the District’s results and conclusions are presented 
in the main body of this report (and Appendices B to D), while the Refuge’s results and conclusions are 
attached as Appendix A. 


1.3.3. Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the Refuge and the 
District. 


The performance criteria for the ISP mitigation are: 
= Restore unimpeded tidal action to approximately 475 acres, 
"Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond A21, 
" Vegetation covers no less than 75% of the nine acres, 
= Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


« Targets achieved within 15 years following levee breach. 
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The performance criteria for the SMP mitigation are: 


Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 30 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Presence of California clapper rail at the Island Ponds as detected by a positive response to rail 
call counts using USFWS Endangered Species Office approved survey protocols. This 
performance criterion for the clapper rail mitigation requirement was established by the District 
through negotiations with the USFWS Endangered Species Office in December 2005, 


Targets achieved within 15 years following levee breach. 


The performance criteria for the LGRP mitigation are: 


1.4 


Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 35.54 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


CONTACTS 


The District contact is Lisa Porcella, Santa Clara Valley Water District, 5750 Almaden Expressway, San 
Jose, CA 95118-3686. Tel: (408) 265-2607 x2741. 


The Refuge contact is Mendel Stewart, Don Edwards San Francisco Bay National Wildlife Refuge, P.O. 
Box 524, Newark, CA 94560. Tel: (510) 792-0222. 
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2.0 MONITORING METHODS (DISTRICT ACTIVITIES) 


This section describes the methods used to carry out the Year 2 monitoring activities for the District. The 
monitoring responsibilities of the Refuge are described in Appendix A and are not reported here. 


2.1 ON-SITE MONITORING 
2.1.1 Inundation Regime 


Inundation regime monitoring was performed to evaluate the project objective of unimpeded tidal 
exchange, a fundamental precursor to achieving mitigation and restoration objectives. If tidal exchange is 
unimpeded, then the tide stage and tidal range will be nearly identical inside the ponds and outside the 
ponds in Coyote Creek. 


Six water level sensors were installed at the recording stations shown in Figure 2 and Table 2-1. Two 
sensors were located on an old drawbridge piling in the centre of Coyote Creek immediately east of the 
railroad bridge and four sensors were located in the pond’s borrow ditches. The pond sensors were placed 
towards the northern side of each pond in order to maximize the distance from the breaches. The sensors 
were installed on July 23-24, 2007, for a seven-week period, to capture the summer peak spring-tide 
conditions. 


Table 2-1. Location of water level sensors in Coyote Creek and Ponds A19, A20, and A21. 


Type Location Northing* Easting* 
YSI sonde/Pressure Transducer Coyote Creek 1993506 6133747 
YSI sonde/Pressure Transducer North corner of Pond A19 1997976 6139505 
Pressure Transducer Northwest corner of Pond A20 1995972 6134204 
Pressure Transducer Northeast corner of Pond A21 1993506 6133747 


” Recording station numbers correspond to GPS coordinates 


The water level recording stations in each location consisted of an Instrumentation Northwest (INW) 
stainless-steel submersible pressure transducer (model #PS9800) mounted inside a perforated stilling 
well. The stilling well was driven into the mud (and through the gypsum layer) until refusal and a lock 
box was bolted to the top of the well, above the highest water level. The pressure transducer was installed 
inside the stilling well above the level of the soft freshly deposited unconsolidated sediment and 
connected by cable to a data logger installed within the lock box. The data logger was programmed to 
record one measurement every ten minutes. 


Duplicate water level sensors were installed in Coyote Creek and Pond A19 given the importance of 
Coyote Creek as a point of comparison for measuring tide heights and the previous vandalism issues at 
Pond A19. The duplicate sensors consisted of YSI 6920 data collection sondes, which utilize a 
differential strain gauge transducer to measure pressure with one side of the transducer exposed to water. 
The sonde was mounted inside the same perforated stilling well used for the INW pressure transducers, 
well above the level of the freshly deposited unconsolidated sediment. The sondes in situ data logging 


O:\sland Ponds\Year 2 (2007)\final report\IslandPondsMonitoringReport_Year2_01-29-08.doc 


7 


capacity allows for the downloading of data via a cable, which is located inside a protective enclosure, 
above the highest water level. The data logger was programmed to record one measurement every ten 
minutes. 


All sensors were downloaded near the mid-point of the six-week sampling period to ensure the logging 
equipment was functioning properly. Data from the YSI 6920 sonde at Coyote Creek and the YSI sonde 
and INW pressure transducers at Pond A19 were downloaded on August 10, 2007 (18 and 19 days of data 
collection, respectively). Data from the INW pressure transducers at Coyote Creek and Ponds A20 and 
A21 were downloaded on August 13, 2007 (21 days of data collection). The gap in the download dates 
was due to technical difficulties in the downloading process and limited access to the sites due to low 
tides. The pressure transducer at Pond A19 was taken out of the field from August 10-12 to resolve these 
technical issues. However, this did not adversely affect the continuity of data in Pond A19 due to the 
presence of the redundant sensor (YSI sonde) at that location. The record of data recovery is shown in 
Table 2-2. 


Table 2-2. Water level data-recovery record in Coyote Creek and Ponds A19, A20, and A21. 


Start Interim Download End Gaps 
Coyote Creek (YSI) 24 July 2007 10 August 2007 11 September 2007 None 
Coyote Creek (Transducer) 24 July 2007 13 August 2007 11 September 2007 None 
Pond A19 (YSI) 24 July 2007 10 August 2007 11 September 2007 None 
Pond A19 (Transducer) 23 July 2007 10 August 2007 11 September 2007 Aug 10-13,2007 
Pond A20 (Transducer) 23 July 2007 13 August 2007 11 September 2007 None 
Pond A21 (Transducer) 23 July 2007 13 August 2007 11 September 2007 None 


At the time of each download, equipment functionality was assessed by a visual observation of the 
sensors to check for equipment degradation, an open air calibration reading and a power source check. To 
ensure geodetic compatibility between all datasets, the water level sensors were tied to a common local 
benchmark through an elevation survey at the time of download, as well as a water surface elevation 
survey to check for instrument drift. The water level recording stations were all surveyed into the 
NAVD88 datum. The final download and equipment removal at all locations occurred on September 11, 
2007 allowing for approximately seven weeks of total data collection. 


Salinity data was also taken for Pond A19 and Coyote Creek via the in situ YSI 6920 sondes (Appendix 
D). Salinity data was taken every ten minutes from July 24 to September 11, 2007, with the exception of 
a gap in data from August 11 to August 25 at Coyote Creek due to biofouling of the conductivity sensors. 
In both locations, salinity levels corresponded with the ingoing and outgoing tidal cycles. Pond A19’s 
salinity ranged from 12 to 25 ppt; somewhat muted compared to the Coyote Creek site, which had a 
salinity range of 10 to 32 ppt. 
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2.1.2 Substrate Development/Sedimentation 


To meet the project objective of restoring tidal marsh, sedimentation must occur within the Island Ponds. 
Estuarine sediment deposition will form the substrate that is essential for plant colonization and growth, 
and will provide the environment required by benthic organisms. 


Prior to breaching in 2006, a total of 30 sedimentation pins were installed in the three ponds (15, 5, and 
10 pins for Ponds A19, A20, and A21, respectively). The pins, made of 2-inch diameter, Schedule 80 
PVC, were disbursed throughout each pond to measure sediment deposition in various locations. Each pin 
was tagged with a unique ID number. The tag number and pin coordinates are presented in Appendix C. 


The Year 1 sediment monitoring activities showed that the “Depth Probe” method (i.e., sampling the 
average sediment depth adjacent to each pin) provided a more accurate picture of accretion than taking a 
single measurement at each sediment pin. In addition, the sediment pin measurements proved to be less 
accurate due to measurement inconsistencies (i.e., uneven ground surfaces from which to survey the pins, 
inconsistent measurement locations on the domed sediment pin caps, and different measurement vantage 
points depending on the height of the surveyor), the inherent level of accuracy of the survey equipment, 
and the pins themselves being installed in biased locations (i.e., locations where the ground was either 
depressed or softer). Based on the results of the Year 1 monitoring activities, the fact that the gypsum 
layer was not showing signs of dissolving, and subsequent discussions with the Regulatory Agencies 
(April 2007), it was decided that the Year 2 sediment monitoring would include the following activities: 


« Spring monitoring would consist of measuring sediment accretion using the “Depth Probe” 
method at all sediment pin locations. This technique involves taking multiple measurements of 
sediment thickness approximately 1 meter away from each sediment pin and sampling in a 
circular fashion around each pin. Sediment depth is measured by inserting a finely scaled ruler 
through the fresh mud until the hard gypsum layer is encountered. Eight measurements will be 
taken around each pin to achieve a representative average of the sediment depth in each location. 
A map of the ponds will be used to depict the sediment accumulation adjacent to each sediment 
pin. The data will be presented without contour lines and instead consist of the average sediment 
depths displayed at each sampling location. 


«= Summer/Fall monitoring shall be performed in conjunction with the annual aerial photography of 
the site. District Survey staff will establish several more horizontal and vertical control points 
within and adjacent to the ponds to improve the vertical accuracy and enable a Photogrammetrist 
to establish spot elevations which will be used to generate a model with contour information for 
each pond. The elevation data acquired using this technique will be compared to available pre- 
breaching elevation information to establish amounts of sediment accumulation throughout each 
pond. A map will be generated depicting elevational differences across each pond based on the 
Photogrammetrist’s model. In addition, to verify the accuracy of this information, the Depth 
Probe method as described above will be used at 3-4 pins in each pond. 
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Spring monitoring for Pond A21 occurred on March 23 and 26, 2007 and April 13, 2007. Pond A20 was 
sampled on April 4, 2007 and Pond A19 was sampled on April 5 and 16, 2007. Summer/Fall monitoring 
occurred soon after the aerial photo was taken during the week of July 16-18, 2007. 


Data generated from these sampling events are presented in both map and graphical form. The eight 
month, 12 month and 16 month post-breach data are compared to show sediment accretion rates across 
each pond over time. 


2.1.3. Levee Breach and Outboard Channel Geometry 


The levee breaches and channels through the outboard marsh are expected to erode in response to tidal 
scour, until equilibrium conditions are achieved. The breach monitoring documents the response of 
breach width to either tidal scour or sedimentation to aid management decisions regarding breach 
maintenance. 


The width of erosion at each of the five levee breaches and the total area of the outboard tidal channels 
were measured in ArcView GIS using the 2007 aerial photographs. Section 2.1.4 below provides details 
about the aerial photographs. The width of each levee breach was measured from east bank to west bank 
at the centerline of each levee. The area of each outboard tidal channel was delineated along the marsh 
edge, and the construction/breach impact areas were outlined. Using these delineations, outboard marsh 
scour was calculated by subtracting the area of marsh affected by construction impacts from the total area 
of each tidal channel. 


Both sides of the outboard tidal channel at Pond A20 were visually inspected for the presence of perennial 
pepperweed and any remnant side-cast material. 


2.1.4 Aerial Photography 


Aerial photographs were obtained for use in the Year 2 monitoring activities at the Island Ponds. 
Photographs were taken by an airplane-mounted and calibrated camera to achieve a scale of six inch 
resolution. Images were captured during the mid-day hours, at low tide on July 5, 2007. The photos were 
timed to capture peak vegetation production, minimize shadows and glare from sunlight, and maximize 
visibility of vegetation and tidal channels. Photographs were orthorectified and geo-referenced to ensure 
spatial comparability from year to year. Images were taken in both color and infrared. The spatial extent 
of the images included all three Island Ponds as well as the northern side of Coyote Creek and the 
majority of the southern side of the creek. The remainder of the southern edge of Coyote Creek that was 
not covered by the aerial photograph was mapped through other available rectified imagery from the 
summer of 2007 (City of San Jose 2007). This imagery, although only available at one-meter resolution, 
provided an adequate image for the tasks which involved mapping the south bank of Coyote Creek. 
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2.2 OFF-SITE MONITORING 
2.2.1 Railroad Bridge Scour 


The EIR/EIS (Life Science!, 2003) identified scour at the railroad bridge crossing of Coyote Creek as a 
possible impact of the Island Ponds restoration. Previous modeling of the breaches at the Island Ponds 
(Gross 2003) predicted erosion of approximately two to three feet in depth at the piers. The bridge is 
oriented north to south across Coyote Creek and is supported by a series of bents each comprising three 
piles oriented west to east. For the purposes of this monitoring the bents on the south bank are designated 
1S, 2S, 35S, etc, in a south to north direction. The bents on the north bank are designated 1N, 2N, 3N, etc, 
in a north to south direction. The piles in each bent are designated as A (west pile), B (central pile), and C 
(east pile). 


On November 29, 2006, a set of ten photographs were taken of the railroad bridge piles from control 
points adjacent to the bridge to evaluate for signs of scour. The photographs comprised four general shots 
of the bridge piles across Coyote Creek and six close-up photographs to provide more detail of the 
mudflats around the pile bases. In the absence of pre-breach scour measurements, the November 29, 2006 
(Year 1) data is used as the baseline for future monitoring. 


The Year 2 monitoring consisted of four additional sets of photographs taken from the same stations on 
May 18, August 14, September 27, and November 21, 2007. All visual inspections were conducted above 
the water surface (i.e., not a diver inspection). At the time of photography, the bases of only six piles 
(three on the north bank; 1N-A, 1N-B, and 1N-C, and three on the south bank; 1S-A, 1S-B, 1S-C) located 
in the intertidal zone on each side of the bridge were visible. 


2.2.2 Fringe Marsh Scour in Coyote Creek/Scour of Levees Opposite the Breaches 


In the RMMP, it was predicted that the larger tidal prism and associated increased velocities created by 
the breaches at the Island Ponds could result in scour of the fringing marsh along the margins of Coyote 
Creek and cause erosion of the levees adjacent to the creek. This monitoring task investigated the spatial 
changes in fringing marsh area and changes in the position of the fringing marsh-mudflat boundary, as 
well as the integrity of the levees at ponds A15, A17, and A18. 


The extent of scour of the outboard fringing marsh along Coyote Creek was investigated by comparing 
the post-breach aerial imagery from Year 1 (August 2006) to the post-breach imagery from Year 2 (July 
2007). The District provided 2006 and 2007 post-breach images at six-inch resolution. The analysis 
covered the reach of Coyote Creek from the eastern end of Pond A19 to the western end of Pond A21 and 
included marsh on both sides of the creek and approximately 200 feet of marsh upstream in Artesian 
Slough and the Coyote Creek Bypass Channel. The 2007 imagery did not cover a portion of the south 
bank of Coyote Creek near the railroad trestle. This missing section was mapped through other available 
rectified imagery at a 1-meter resolution; see Section 2.14. Although the substitute imagery was adequate 
to map the fringe marsh, the mapping in this area should be viewed with a lower level of certainty. The 
six-inch resolution images used for the majority of the GIS analyses, however, are considered high quality 
and should be considered very reliable for mapping purposes. 
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ArcView GIS was utilized to delineate the marsh edges along Coyote Creek for both years. The 2007 
delineation was superimposed over the 2006 delineation to highlight any changes in post-breach marsh 
boundaries. These changes in marsh boundaries were then calculated using ArcView GIS. 


In addition, the creek-side levees opposite the breaches were evaluated by visual inspection and by 
comparing the 2006 and 2007 aerial images to evaluate the extent of any change. 


2.2.3. Rail Levee Erosion 


On May 18, 2007, a Civil Engineer from the District visually inspected the railway levee and took a series 
of photographs of the adjacent Pond A20 western levee and Pond A21 eastern levee. These photographs 
were compared to the Year 1 (2006) photographs to evaluate whether scour is occurring at the pond 
levees or along the railway levee. These photographs are shown in Appendix B-2. 


2.2.4 Accelerated Deterioration of the Town of Drawbridge 


The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and that any 
evidence of accelerated erosion will be reported. The monitoring activities undertaken for this 
requirement consisted of monitoring the deterioration of the pond levees adjacent to the Town of 
Drawbridge structures. The western levee of Pond A20 and the eastern levee of Pond A21 were 
monitored to detect any signs of levee erosion which could potentially lead to an undermining of the 
historical structures. 


On May 18, 2007 and October 26, 2007, a Civil Engineer from the District walked the Pond A20 and 
Pond A21 levees adjacent to the Town of Drawbridge, inspecting them for signs of erosion. Similar to 
Year 1, photographs were taken of any area with visible erosion. These photographs are compared to the 
Year 1 photographs in Appendix B-3. 
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3.0 MONITORING RESULTS (DISTRICT ACTIVITIES) 


This section describes the results of the District’s monitoring activities. The results of the Refuge’s 
monitoring activities are described in Appendix A and are not reported here. 


3.1 ON-SITE MONITORING 


3.1.1 Inundation Regime 


Figures 3a through 5c present time-series comparisons of the recorded tidal elevations in Coyote Creek 
against those from Ponds A19, A20, and A21. The complete tidal cycle was recorded in Coyote Creek 
and Ponds A19 and A21. However, in Pond A20 practical constraints in installation resulted in a sensor 
position just above the lowest tides. Therefore, data for the lowest tides are not available for this location. 


Similar to the 2006 data, high tide water levels in all three ponds track the Coyote Creek water levels 
fairly closely. In Pond A19, the high tide levels are within 0.1 feet of those in Coyote Creek, within 0.2 
feet in Pond A20, and within 0.25 feet in Pond A21. The timing of high tide in Pond A19 shows a small 
lag (approximately 0.5 hrs) compared to Coyote Creek whereas the timing of high tides in Ponds A20 and 
A21 are close to those in Coyote Creek. 


Low tide water levels varied by pond. Ebb low tide drainage is impeded in Pond A19, with the lowest 
tides draining to approximately +1.4 to +1.5 feet NAVD88, compared to -1 to -2 feet NAVD88 in Coyote 
Creek (Figures 3a-3b). Water levels for Pond A19 show a small time lag (approximately 1 hr) in ebb tide 
drainage compared to Coyote Creek. Ebb low tide drainage is also impeded in Pond A21, with the lowest 
tides draining to approximately +0.2 to +0.3 feet NAVD88 (Figures 5a-5b). However, there appears to be 
no time lag in ebb tide drainage from Pond A21 compared to Coyote Creek. Low tides for Pond A20 were 
not available below +0.8 feet NAVD88 (Figures 4a-4b). However, for the part of the tide range for which 
data are available, the timing of the ebb tide drainage for Pond A20 lags slightly behind that of Coyote 
Creek (approximately 0.5 hrs). Overall, Pond A19 shows the greatest constraint on ebb tide drainage of 
the three ponds. 


Similar to the 2006 results, restricted low tide drainage in the Ponds is below the anticipated root zone 
and is therefore unlikely to impede emergent vegetation colonization and marsh establishment in the 
ponds. HTH and PWA (2005) estimated the lowest colonization elevation of emergent marsh vegetation 
at approximately mean tide level (+4 feet NAVD88) with a root zone depth of approximately one foot. 
Using these data, the bottom of the root zone would be approximately +3 feet NAVD88. This is above the 
elevation of the impeded low tide drainage in Pond A19 (+1.5 feet NAVD88), Pond A21 (+0.3 feet 
NAVD88) and the potentially impeded drainage in Pond A20 (+0.8 feet NAVD88). 


3.1.2 Substrate Development/Sedimentation 


Sedimentation data has been collected at the Island Ponds on 8, 12 and 16-month post-breach intervals. 
These results are compared to each other to estimate sediment accretion over that period and discern 
trends within and between ponds (Appendix C). The data are visually presented in the following ways: 
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1. A map of the ponds depicting the sediment monitoring locations and the average sediment depth 
8, 12 and 16-months post-breach at each location (Figure 6). 


2. Graphs depicting average sediment accretion, based on the “Depth Probe” method, plotted against 
the distance from the nearest breach (Figures 7 to 9) 


3. A chloropleth map depicting elevation differences across each pond based on the 16-month post- 
breach model. (Figure 10) 


Depth Probe Data. In general, Pond A19 has shown the lowest sediment accretion of the three ponds. 


Utilizing the average accretion values for each sampling location (i.e., the average of the 8 measurements 
taken at each sediment pin) only six of the fifteen locations (40%) met the predicted sedimentation rate of 
0.2 feet per year (Figure 7). Utilizing the maximum accretion values for each location (i.e., the maximum 
of the 8 measurements taken at each sediment pin) ten of the fifteen sampling stations (67%) met the 
predicted sedimentation rate (0.2ft/yr). Of the five stations, which are ultimately deficient with regard to 
the sediment projections, four are located at the northern end of the pond, furthest from the breaches, and 
the fifth is located in the southwestern corner of the pond (Figure 6). 


With regard to sediment accretion extremes in Pond A19, the minimum amount of sediment, 0.05 feet, 
was recorded near the northern extent of the pond (over 3000 feet from the nearest breach) and the 
maximum, 0.35 feet, accrued near the east breach (545 ft northwest of east breach). General trends across 
the pond show higher sediment deposition in the lower 2/3 of the pond. 


Pin A1912 was designated an anomaly in Year 1 due to low sediment yield given its close proximity to 
the west breach, a high sediment yield area. In Year 2, sediment has begun to build up on the northeastern 
side of this pin, however, since the pin is located directly at the mouth of a large channel, the channel side 
of the pin has continued to scour. 


Pond A20 has shown the highest averages in sediment deposition of the three ponds. Three of the five 
sampling stations (60%) over-doubled the predicted sedimentation rate of 0.2ft/yr (Figure 8). The 
remaining two sampling stations, located furthest from the breach at the north end of the pond, achieved 
maximum accretion values above the 0.2 ft/yr predicted rate, but did not achieve an average rate higher 
than that prediction. 


The minimum amount of sediment, 0.13 ft, accrued at the northwestern comer of Pond A20, furthest from 
the breach (1500 ft). The maximum amount of sediment, 0.74 ft, accumulated near the midline of the 
pond on the western side. General trends across the pond show higher sediment deposition in the 
southwestern portion of the pond. 


Pond A21 has performed most similarly to Pond A20 in relation to sediment deposition. However, Pond 
A21 has displayed the highest accretion values of all three ponds (> 1.1 ft). Utilizing the average 
accretion values for each sampling location, 60% of the Pond A21 sites (6 of 10 sites) met the predicted 
sedimentation rate of 0.2 ft/yr (Figure 9). Utilizing the maximum accretion values for each location, 90% 
of the sampling stations met the predicted sedimentation rate. The one site that did not achieve the 
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predicted sedimentation rate is located at the northeastern corner of the pond and is farthest away from 
any of the breaches (> 2400 ft). 


With regard to sediment accretion extremes in Pond A21, the minimum amount of sediment, 0.12 feet, 
was recorded in the northeastern corner of the pond while the maximum, 0.62 feet, accrued near the west 
breach (682 ft north of west breach). Similar to Pond A19, general trends across Pond A21 show higher 
sediment deposition in the lower 2/3 of the pond. 


In summary, rates of accretion vary between the ponds and across the surface of each pond. Accretion 
rates are higher in Ponds A20 and A21 than in Pond A19 (Figure 6). In general, accretion is greater at the 
southern end of each pond near the breaches and diminishes at the northern end. An accretion rate of 0.2 
ft/yr was predicted by HTH and PWA (2005). Average sediment depths at each monitoring location 
indicate that 50% of the monitoring stations are accreting sediment at rates greater than predicted, while 
maximum sediment depths at each location indicate that 80% of the sampling locations are above the 
predicted rate. These results indicate that the project is exceeding the performance criteria for accretion 
and is currently on track to meet the mitigation requirements. 


16-Month Post-Breach Sediment Model. Figure 10 displays a chloropleth map that uses color gradation 


to depict elevation differences across the ponds. The data used to produce this figure came from the 16- 
month post-breach model created by the Photogrammetrist using established vertical control points and 
the July 5, 2007 aerial photographs. 


Results from the model were compared to two sets of field data collected within two weeks of the aerial 
photo date. These field measurements consisted of elevation data collected by the Survey staff at eight 
sediment pin locations (4 in Pond A19, 1 in Pond A20, and 3 in Pond A21) and Depth Probe 
measurements taken at ten different locations throughout the ponds (4 in Pond A19, 3 in Pond A20, and 3 
in Pond A21; See Figure 6). The model was shown to be off by up to 0.5 ft in some locations, but on 
average by less than 0.2 ft. However, given that the predicted accretion rate per year is 0.2 ft, the level of 
accuracy of the model seems to be inadequate for annual based estimations and comparisons. 


In addition, to determine post-breach sediment accrual rates from the model, the pre-breach elevation for 
each location needs to be subtracted from the model elevation. The 2005 USGS bathymetric data taken 
prior to the breaching does not appear to be at a level of accuracy desirable for this purpose since various 
correction factors need to be applied. The base elevations established at each sediment pin prior to 
breaching have also proven inadequate for the very same reasons the Year 1 sediment pin measurements 
were deemed substandard: measurement inconsistencies (i.e., uneven ground surfaces from which to 
survey the pins, inconsistent measurement locations on the domed sediment pin caps, and different 
Measurement vantage points depending on the height of the surveyor), the inherent level of accuracy of 
the survey equipment, and the pins themselves being installed in biased locations (i.e., locations where the 
ground was either depressed or softer). Consequently, there does not appear to be adequate pre-breach 
elevation data which can be used as a baseline for this project. 
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3.1.3. Levee Breach and Outboard Channel Geometry 


The excavated breaches in the levees and outboard marshes were designed to have the same top width (40 
feet), bottom width (6 feet), and invert elevations (2.7 feet NAVD88). Side slopes were variable due to 
large height differences between the top of the levee and the design invert (average difference of 7.0 feet), 
as well as smaller height differences between the top of the marsh and the design invert (average 
difference of 2.5 feet) (SCVWD, 2006a, b). For the purposes of the levee breach monitoring, the 2007 
aerial photographs were reviewed and erosion at each breach was compared with the 2006 channel widths 
by measuring the existing top width of visible erosion. The outboard marsh channels were similarly 
monitored by delineating the area of each unvegetated channel in the 2007 photographs and comparing 
them to the 2006 delineation. The results are shown in Figures 2, 11-15. In addition, to photographically 
illustrate how the breaches have performed and the effects of these breaches over time, Appendix B-4 
provides photos from July 24, 2007 to show examples of scour occurring at the breaches and associated 
fringe marsh 16 months post-breach. 


Pond A19 East - Breached on March 7, 2006. The width of the erosion within the former levee footprint 
at the Pond A19 East breach on August 12, 2006 was 110 feet. In July 2007, total breach width was 122 
feet. Therefore, approximately 12 feet of scour has occurred within the past year, and a total of 82 feet of 
levee scour has occurred since the breaching on March 7, 2006, according to GIS analysis. For 
comparison purposes, the actual field measurement of the breach width taken on July 18, 2007 was 123 
feet, only a one-foot difference from the GIS measurement. For consistency across monitoring years, the 
GIS method will be used. The outboard marsh loss due to breaching activities was 0.02 acres, with 
subsequent scour of the outboard tidal channel resulting in 0.03 acres of marsh loss in 2006, with an 
additional 0.01 acres of scour occurring in 2007. Total outboard marsh loss and scour two years post- 
breach is approximately 0.06 acres (Figure 11). 


Pond A19 West - Breached on March 7, 2006. The width of the erosion within the former levee footprint 
at the Pond A19 West breach on 12 August 2006 was 22 feet. In July 2007, total breach width was 28 
feet. Therefore, approximately 6 feet of scour has occurred within the past year. For comparison 
purposes, the actual field measurement of the breach width taken on July 18, 2007 was 27 feet, only a 
one-foot difference from the GIS measurement. Similar to last year, unlike the large amount of erosion 
recorded at the Pond A19 East breach, the levee at the western breach is not eroding at the same rate. It is 
possible that the levee material at this location is more compacted than the Pond A19 East location. The 
large amount of scour which is occurring in the outboard marsh, adjacent to this breach, has not yet 
resulted in significant widening of this breach. Future monitoring efforts will continue to document the 
rate of erosion at this breach. The outboard marsh loss due to breaching activities was 0.03 acres, with 
subsequent scour of the outboard tidal channel resulting in 0.02 acres of marsh loss in 2006, with an 
additional 0.01 acres of scour occurring in 2007. Total outboard marsh loss and scour two years post- 
breach is approximately 0.06 acres (Figure 12). 


Pond A20 - Breached on March 13, 2006. The width of the erosion within the former levee footprint at 
the Pond A20 breach on August 12, 2006 was 76 feet. In July 2007, total breach width was 82 feet. 
Therefore, approximately 6 feet of scour has occurred within the past year, and a total of 42 feet of levee 
scour has occurred since the breaching on March 13, 2006. For comparison purposes, the actual field 
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measurement of the breach width taken on July 18, 2007 was 85 feet, only a three-foot difference from 
the GIS measurement. The outboard marsh loss due to breaching activities was 0.72 acres, with no scour 
of the outboard tidal channel in 2006, and 0.05 acres of subsequent scour occurring in 2007. Total 
outboard marsh loss and scour two years post-breach is approximately 0.77 acres (Figure13). 


During construction of the Pond A20 breach channel, excavated material was piled two-feet high on the 
east side of the breach channel and three-feet high on the west side (i.e., side-cast berms). The 2007 
aerial photographs indicate that all of this footprint has now been scoured, and the side-cast materials 
have been actively redistributed (Figures 2 and 13). No excavated material remains on the marsh surface 
and the side-cast berms are no longer visible during a mid to high tide. No evidence of perennial 
peppergrass was observed adjacent to the Pond A20 tidal channel during field visits or on the 2007 aerial 
photographs. At this time, it appears that the material will continue to erode and the establishment of 
perennial peppergrass will not be a concern at this location. 


Pond A21 East - Breached on March 29, 2006. The width of the erosion within the former levee footprint 
at the Pond A21 East breach on August 12, 2006 was 32 feet. In July 2007, total breach width was 37 
feet. Therefore, approximately 5 feet of scour has occurred within the past year. For comparison 
purposes, the actual field measurement of the breach width taken on July 18, 2007 was 37 feet, no 
difference from the GIS measurement. The outboard marsh loss due to breaching activities was 0.28 
acres, with subsequent scour of the outboard tidal channel resulting in 0.05 acres of marsh loss in 2006, 
with an additional 0.06 acres of scour occurring in 2007. Total outboard marsh loss and scour two years 
post breach is approximately 0.39 acres (Figure 14). 


Pond A21 West - Breached on March 21, 2006. The width of the erosion within the former levee 
footprint at the Pond A21 West breach on August 12, 2006 was 76 feet. In July 2007, total breach width 
was 79 feet. Therefore, approximately 3 feet of scour has occurred within the past year. For comparison 
purposes, the actual field measurement of the breach width taken on July 18, 2007 was 79 feet, no 
difference from the GIS measurement. The outboard marsh loss due to breaching activities was 0.11 
acres, with subsequent scour of the outboard tidal channel resulting in 0.14 acres of marsh loss in 2006, 
with an additional 0.01 acres of scour occurring in 2007. Total outboard marsh loss and scour two years 
post breach is approximately 0.26 acres (Figure 15). 


Continued widening of the five levee breaches was observed between 2006 and 2007 (Table 3-1). Marsh 
loss in 2007 associated with scour of the outboard tidal channels totaled 0.14 acres (Table 3-2). Total 
marsh loss to date at the five breaches, including marsh loss associated with construction impacts, totaled 
1.54 acres (Table 3-2). 
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Table 3-1. Breach Widths (feet) 


Breach : seeds ie Breach Widths in 2007 | Breach ria. 2006- 
A19 East 110 122 D 
A19 West 22 28 6 
A20 76 a ; 
A21 East 32 37 5 
A21 West 76 79 3 


*number inclusive of constructed width and subsequent breach widening in 2006 


Table 3-2. Marsh Loss from Scour of Outboard Channels (acres) 


Breach 6 Months Post-Breach Total Marsh Scour to Incremental Marsh 
Marsh Scour (2006)* Date Scour 2006-2007 
A19 East 0.05 0.06 0.01 
A19 West 0.05 0.06 0.01 
A20 0.72 0.77 0.05 
A21 East 0.33 0.39 0.07 
A21 West 0.25 0.26 0.02 
Totals 1.40 1.54 0.14 


*number inclusive of construction impacts and marsh scour in 2006 
3.2 OFF-SITE MONITORING 


3.2.1 Railroad Bridge Scour 


The 2007 photographs were compared to each other and the November 29, 2006 photographs to 
document changes at each of the control point locations. The photographs from November 2006 and 
November 2007 are provided in Appendix B-1. The May, August and September 2007 photographs can 
be made available on request. In addition, measurements of scour were made at the accessible piles on the 
south bank, with visual estimates of scour size made at the piles on the north bank. 


A comparison of photographs between November 21, 2007 and November 29, 2006 show that small 
scour holes around the piles have persisted. The scour continues to be more pronounced on the piles on 
the north side of the bridge where the intertidal substrate is soft mud than on the south side where the 
substrate is firmer (a mix of mud, sand, and gravel). On the north side of the bridge the scour hole has 
increased in size around the pile 1N-C, decreased in size around pile 1N-A (sediment has been deposited 
in the scour hollow since November 2006), and is a similar size around pile 1N-B (Table 3-3). The scour 
holes on the south side of the bridge have increased slightly in dimensions between November 2006 and 
November 2007 (Table 3-3). This is particularly the case around the pile 1S-C where the scour now 
circles the entire pile. 
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Table 3-3. Comparison of railroad pier scour dimensions in 2006 and 2007 (measured on south 


bank, visual estimate on north bank) 


j November 2006 (ft) November 2007 (ft) 
ah E-W Length | N-S Width | Depth E-W Length | N-S Width Depth 

1S-A 2 1 0.3 3.5 1 0.5 
1S-B 25 1 0.3 3 1 0.5 
18-C 25 0.5 0.3 2.5 2 0.5 
1N-A 2.5 0.7 0.5 1 1 0.5 
1N-B 3 1.5 0.7 3 15 0.8 
1IN-C 2.5 1 0.7 4 2.5 1 


There are no structural criteria to assess the significance of observed scour relative to pile function. 
However, the amount of scour at the base of all the piles is less than one foot deep and probably within 
the design allowance. 


3.2.2 Fringe Marsh Scour in Coyote Creek/Scour of Levees Opposite the Breaches 


Fringe marsh scour (Figures 2, 11-15) is more evident this year when compared to the previous year. 
Total marsh loss was calculated at 1.14 acres, and scour is noticeable on both the north and south banks of 
Coyote Creek (Figure 2 and Appendix B-4). The south bank was calculated as having 0.72 acres of scour 
in contrast to 0.42 acres of calculated scour on the north bank. Scour along the south bank has occurred 
more consistently than the patchier patterns of scour mapped along the north bank. 


The breaches appear to be having no localized effect on the levees opposite the island ponds. The 
outboard marshes provide a buffer from any scour that could potentially undermine these existing levees. 
Future monitoring events will continue to document the progression of sediment dynamics over time. 


3.2.3. Rail Levee Erosion 


The May 18, 2007 field inspection revealed no apparent signs of rail levee erosion or erosion of the 
adjacent Pond A20 levee. However, there was evidence of erosion occurring on the adjacent Pond A21 
levee. During the site visit, it was apparent that wave action and/or high water conditions had deposited a 
line of debris on top of the Pond A21 levee located at the southeast corner of the pond. In addition, there 
were similar piles of debris located outside of the pond, within the marsh area located between the Pond 
A21 levee and the rail levee. While there was no evidence of scour or erosion of the rail levee, the debris 
evidence indicates that water may be overtopping the Pond A21 salt pond levee. 


In an attempt to verify whether or not the Pond A21 levee was being overtopped during a high tide event, 
District staff planned a site visit during an extremely high tide in the Fall on October 26, 2007 (10.7 ft 
predicted tide height at the Alviso Slough/Coyote Creek tide gage). Since this high tide occurred in the 
afternoon hours, District staff anticipated normal southerly winds to occur which would help verify 
whether or not the combination of windy conditions, wave action and high tides cause the water in the 
pond to overtop the levee. Unfortunately, the site visit occurred on a rare windless day in the South Bay 
and the only information gathered was that a high tide in and of itself (i.e., without wind or wave action) 
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did not overtop the levee, in fact, there was at least one and half feet of freeboard remaining. Appendix B- 
2 provides a comparison of the 2006 and the 2007 photographs of the rail levee. 


3.2.4 Accelerated Deterioration of the Town of Drawbridge 


As mentioned above in Section 3.2.3, on May 18, 2007, it was observed that erosion had occurred on the 
southeast levee of Pond A21 (Appendix B-3). Wave action during high tide is the most likely culprit as 
this condition has deposited a line of debris atop the southeast corner of the Pond A21 levee. This eroding 
levee is adjacent to the Town of Drawbridge. However, since the erosion is minimal at this time, no 
structures appear to be in imminent danger. 


The 2006 monitoring revealed one particular area of concern with regard to levee erosion. This eroded 
section is in the south-southeast corner of Pond A21, approximately 100 feet from two existing Town of 
Drawbridge structures and approximately 70 feet from the remnants of a previously collapsed structure. 
We have continued to monitor and photo-document this location. Based on a comparison of the 2006 and 
2007 photographs, there are new signs that additional erosion has occurred at this previously stable 
location (Appendix B-3). While the erosion appears to have increased in size, the levee is still a barrier 
between the pond and the outboard marsh. At this time, it appears that there is no evident deterioration of 
any structures due to the breaching of the salt ponds. Measurement stakes will be installed in 2008 in this 
location to better track the progress of the erosion. A comparison of the 2006 and 2007 photographs are 
included in Appendix B-3. 
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4.0 DISCUSSION (DISTRICT ACTIVITIES) 


4.1 LESSONS LEARNED 


4.1.1 Activities on Target 


Both Year 1 and Year 2 tidal inundation regime monitoring indicates that full tidal exchange is taking 
place during high tides in all three ponds. Ebb tide drainage is impeded in all three ponds however, these 
low tide water levels are below the anticipated vegetation root zone elevation and are therefore unlikely to 
impede marsh plant colonization within the ponds. 


HTH and PWA (2005) predicted an accretion rate of 0.2 feet per year for all three ponds. The majority of 
the monitoring stations (> 50%) are showing sediment accretion greater than the predicted rates indicating 
that currently the ponds are exceeding their performance criteria for sedimentation. 


Aerial photographs show that all of the outboard tidal channels have continued to widen since breaching. 
Levee breach widths have also widened, with marked variability in the amount of scour between 
individual breaches. Of the five breaches, both breaches at Pond A19 have shown the least amount of 
outboard marsh scour in the past year, while the breach at A19East has displayed the largest amount of 
breach widening in the past year. In contrast, both breaches at Pond A21 have shown the least amount of 
breach widening in the past year, while Pond A21East has shown the largest amount of outboard marsh 
scour. Pond A19 and Pond A21, where two breaches were constructed, continue to have one breach 
significantly wider than the other. With such a large dissimilarity in the current breach sizes, water 
exchange through the smaller breaches (A19W and A21E) appears to be compromised. Future 
monitoring will continue to reveal how the different breaches respond and if these results persist to be a 
consistent pattern. It should be noted however, that despite this discrepancy in breach widening, tidal 
circulation in these ponds has not been compromised (see Section 3.1.1). 


In addition, no scour has been detected along the rail levee or along the levees opposite the breaches 
(Ponds A18, A17, and A15 levees). 


4.1.2. Problems Encountered 


There were minimal problems encountered with the pond water level sensors. No vandalism occurred at 
the Pond A19 sensor potentially due to the relocation of the sensor. A small gap in the data for the one of 
the A19 sensors was due to technical difficulties in the downloading process and limited access to the site 
due to low tides. Since redundant sensors were installed at this site, no data was lost. 


There were no problems encountered with the field logistics of the sedimentation pin measurements in 
Year 2. However, future problems may arise when the depth of sediment deposition (particularly at the 
pins nearer to the breaches) becomes a safety hazard for foot traffic maneuvering the pond surface. Given 
the high accretion rates to date, safely walking within the deposited sediment is likely going to be a 
challenge. When this occurs, sediment depths can be taken either by boat at higher tides, or by developing 
a photogrammetry model similar to the one utilized during this monitoring year. Both of these methods 
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will show marked reduction in the level of accuracy, not only due to water obscuring the view of the 
sediment, but due to a variety of reasons detailed in Section 3.1.2. Next year, however, sediment accretion 
will be sampled using the “Depth Probe” method as described in Section 2.1.2 


For future monitoring years we recognize that there are limitations to using aerial photographs for 
measuring the widths of the levee breaches. Given that these photographs are two-dimensional, it is 
difficult to pinpoint where the existing levee top ends and the upper slopes of the levee excavation begins, 
and therefore difficult to measure the actual width of each levee breach. Similar to this year’s monitoring 
activities, we plan to continue using the aerial photographs to measure erosion of the tidal channels and 
levee breaches, and supplement this information with field verification of the breach widths. 


The flight line for the 2007 aerial photographs was off by a small margin and therefore the south bank of 
Coyote Creek near the railway was omitted from the photographs. The two monitoring tasks (fringe 
marsh scour in Coyote Creek and scour of levees opposite the breaches) which relied on these aerials 
needed to be supplemented with other available photography that, unfortunately, was not at the same 
resolution. For 2008 and beyond, the flight line will be corrected to avoid this problem and capture the 
entire site as specified in section 2.1.4. 


Limited scour was observed at the base of the railroad bridge piers. However, it is unknown whether this 
scour occurred pre-breach or post-breach, as there are no photographs or measurements to verify the pre- 
breach conditions of the piers. In addition, we do not know the extent of the scour on the piers in the 
center of the channel. Seasonal photographic monitoring will continue through Year 5 to see if the scour 
continues to advance over time. In addition, we recommend that a meeting with railroad staff be 
scheduled to discuss whether or not there is a need for subtidal data collection. 


The fringe marsh on both sides of Coyote Creek is beginning to show signs of scour (1.14 acres in 2007). 
We will continue to monitor this phenomenon using the annual aerial photographs and report any increase 
or decrease in fringe marsh size in the annual report. 


There is evidence of erosion occurring on the southeast levee of Pond A21 near the Town of Drawbridge 
(Appendix B-3). Wave action during high tides is the most likely culprit as this condition has deposited a 
line of debris on top of the southeast corner of the Pond A21 levee. For future monitoring, we plan to 
install measurement stakes in this location to better track the erosion which is occurring. 


4.2 ADAPTIVE MANAGEMENT RECOMENDATIONS 


The following are recommendations for future monitoring activities at the Island Ponds: 
» The RMMP states that tidal inundation monitoring can cease once two monitoring cycles indicate 


full tidal exchange. Since both the 2006 and 2007 monitoring have shown that full tidal exchange 
is occurring, no inundation monitoring will be performed in Year 3 (2008). 
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« Since there does not appear to be adequate pre-breach elevation data which can be used as a 
baseline and the accuracy of the Photogrammetrist’s 2007 model was inadequate for annual based 
sediment estimations and comparisons, we recommend continued use of the “Depth Probe” 
method to measure sediment accretion in the ponds. When sediment depths become such that 
walking is unsafe in the ponds, then we shall re-visit other available methodologies. 


« The rail bridge scour photographs document only the piles located at the highest intertidal edges 
of Coyote Creek. Since the largest increase in tidal velocity, due to an increase in upstream tidal 
prism, would likely take place through the deepest part of the channel, the current method of 
collecting photographs above the waterline is inadequate to assess the condition of the subtidal 
piles. Therefore, we recommend that a meeting with railroad staff be scheduled to discuss 
whether or not there is a need for subtidal data collection. If it is determined that additional data 
is necessary, a subsequent meeting will be scheduled between the District and Refuge staff to 
determine appropriate actions and responsibilities. 


"Year 2 inspections indicate that an erosion scour in the south-southeast corner of the Pond A21 
levee is advancing. We recommend installation of measurement devices in this location to more 
accurately characterize and track the erosion. This should include collecting top of levee 
elevations and installation of measurement stakes so that future measurements can be easily 
repeated for comparison purposes. In addition, a meeting between District and Refuge staff 
should be scheduled to discuss the current threats to the Town of Drawbridge and possible future 
actions. 
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*Average sediment depths are listed in feet in the following order: 
8 months 
12 months 
16 months (limited locations) 


Figure 6. Island Ponds Sedimentation Data 
Average Sediment Depths 8, 12 and 16 Months Post-Breach 
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Figure 7 - Pond A19 Sediment Accretion 8, 12 & 16 Months Post-Breach 
Based on Depth Probe Data 
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Note: 

8 month data is an average of 3 depth probes. 

12 and 16 month data is an average of 8 depth probes. 

Error bars represent the maximum values recorded at the 12 and 16 month measurements. 


Figure 8 - Pond A20 Sediment Accretion 8, 12 & 16 Months Post-Breach 
Based on Depth Probe Data 
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Note: 

8 month data is an average of 3 depth probes. 

12 and 16 month data is an average of 8 depth probes. 

Error bars represent the maximum values recorded at the 12 and 16 month measurements. 


Figure 9 - Pond A21 Sediment Accretion 8, 12 & 16 Months Post-Breach 
Based on Depth Probe Data 
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APPENDIX A 


SAN FRANCISCO BAY NWR MONITORING 


REQUIREMENTS FOR ISLAND PONDS TIDAL WETLAND 
RESTORATION 


San Francisco Bay NWR Monitoring Requirements for 
Island Ponds Tidal Wetland Restoration Year 2 


Summary of Tasks 


During Year Two (Y2) of the Island Ponds Tidal Wetland Restoration program, Tasks 5.2.3, 5.2.4, 5.2.6, 5.2.7, and 
5.3.6 were conducted. The following provides a brief description of these tasks and their Y2 results. 


Task 5.2.3: Since the breaching of the Island Ponds, channel networking monitoring will yield critical data to show 
suitable habitat for the California Clapper Rail and many other species. While aerial photography has not shown an 
increase in the channel width from Y1 to Y2, the depth of the channels most likely is increasing. 


Task 5.2.4: During Y2 of native vegetation development monitoring in the Island Ponds, a very limited amount of 
new vegetation was observed inside the Ponds. There was some pickleweed seen, especially along the pond side 
levee. 


Task 5.2.6: No invasive plant species were found to be in the Island Ponds for Y1 or Y2, except for two previously 
identified patches of invasive Spartina on the outer fringe of Pond A21 which are being treated. 


Task 5.2.7: With the anticipation of long term ecological benefits for the California Clapper Rail and the Salt Marsh 
Harvest Mouse, the short term monitoring of wildlife on the Island Ponds has indicated positive results. 


Task 5.3.6: Monitoring of the Island Ponds for water quality showed that the parameters of salinity, dissolved 
oxygen, pH, turbidity, and temperature in Coyote Creek were all back to normal levels within two weeks of each 
breach. The Regional Water Quality Control Board does not require further water quality analysis for the Island 
Ponds. 


Task 5.2.3 — Channel Network Evolution Monitoring 


The Channel Network Evolution Monitoring Task (Task 5.2.3) for the Island Ponds is described in the Mitigation 
and Monitoring Plan (MMP) as follows: “Monitoring will consist of extracting channel planform morphology from 
the aerial photographs collected periodically and rectified to ensure spatial comparability from photo to photo (see 
Aerial Photography, Section 5.2.8). Evolution of channel networks will be measured over time. Parameters to be 
measured include total surface area of channels and areas of expansion and loss. Monitoring results will be 
incorporated into a table showing, for each pond, the total pond acreage, total channel coverage, and percent of pond 
as channel. Maps will show the channel network in each year, the change from prior year that an aerial image was 
taken, and the change from the baseline.” 


Island Pond channels were unchanged from 2006. Many channel areas in the 2007 aerial photos were measured 
using GIS software, and the 2006 GIS-generated channels were overlaid on the 2007 photos for comparison. No 
notable differences were seen between the 2006 and 2007 channel morphologies. If anything, there is less water in 
the channels in the 2007 imagery, probably because photos were taken at a lower tide. However, the channel 
contours themselves were unchanged. Table 1 provides a baseline to show channel networking in the Island Ponds. 


Table 1: Channel Networking in Island Ponds 


Total Channel Percent Pond as 

Year Pond Pond Acreage Acreage Channel 
2006 A19 265 8.74 3.30 

A20 63 0.85 1.35 

A21 147 3.02 2.05 
2007 A19 265 8.74 3.30 

A20 63 0.85 1.35 

A21 147 3.02 2.05 


Figures 1 — 3 show the same channel networking evolution for Y2 monitoring in the Island Ponds using GIS 
generated channels from last year overlaid on the 2007 photos. 


Pond A19 Channels 


Figure 1: Channel Networking in Pond A19 during 2007. 
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Figure 2: Channel Networking in Pond A20 during 2007. 


Pond A21 Channels 


Figure 3: Channel Networking in Pond A21 during 2007 


Task 5.2.4 — Native Vegetation Development 


The Native Vegetation Development Task (Task 5.2.4) for the Island Ponds is described in the MMP as an 
evaluation of the “progress in achieving the success criteria for tidal marsh restoration.” To do so, vegetation 
establishment is monitored using aerial photographs and field sampling. 


Before the breaching in 2006, the Island Ponds had no established vegetation because 99% of the total area was 
covered with a hard salt crust gypsum layer (H.T. Harvey & Associates 2004). The Island Pond Complex has also 
become subsided since diking, so plant colonization will not occur until sedimentation reaches appropriate marsh 
plain elevation. 


During Y2 of native vegetation development monitoring in the Island Ponds, a very limited amount of new 
vegetation was observed inside the Ponds. There was some pickleweed seen, especially along the pond side levee. 
However, there was not enough vegetation to accurately map, as the patches were very small. It is likely that there 
will be sufficient vegetation next year to identify and map from the aerial photographs. Ground monitoring is not 
required until there are at least 30 acres of vegetation, which is likely several years from now. 


Task 5.2.6 — Invasive Plant Species Establishment 


The Invasive Plant Species Establishment Task (Task 5.2.6) is described in the MMP as follows: “Colonization of 
the Island Ponds restoration site by non-native invasive species would jeopardize the success of the island ponds 
mitigation and restoration. Many of the important ecological benefits of restored tidal marsh vegetation will not be 
provided by invasive species. In particular, invasive non-native plant species may prevent establishment of native 
tidal marsh vegetation. Annual monitoring for invasive smooth cordgrass and its hybrids will occur for the duration 
of the mitigation project (i.e., until vegetation covers 75% of 75 acres). This effort will provide early detection and 
trigger prompt control efforts, before invasive cordgrass can dominate any portion of the Island Ponds. Other non- 
native plant species that may occur with increasing frequency in high marsh zones include Perennial Peppergrass, 
Russian thistle (Salsola soda), and New Zealand spinach (Tetragonia tetragonioides). Observations of these and 
other non-native species will be recorded during the aerial photo monitoring and field-truthing, conducted under the 
native vegetation development section (see Section 5.2.4).” 


On July 31, 2007 the San Francisco Estuary Invasive Spartina Project (ISP) treated 2 patches of invasive Spartina 
along the south-western outboard levee of Pond A21 (west of the A21 west breach) using a helicopter "spray-ball". 
Additionally, on October 2, 2007 the ISP and SCVWD surveyed for invasive Spartina along Coyote Creek and 
within the Island Ponds. Several genetic samples were taken during this survey. Other than the two patches that were 
treated in July 2007, no new invasive patches were identified in the October survey and all genetic samples came 
back native including the samples from within the ponds (Lisa Porcella, SC VWD, personal quote). A survey of Mud 
Slough was performed in November 2007 by the ISP; the genetic results from this sampling effort are still pending 
at this time. While there are invasive species such as Lepidium latifolium (perennial peppergrass) atop the levees 
and within the outboard marshes, no invasive species were found inside the Island Ponds during Y2. 


Task 5.2.7 — Wildlife Monitoring 


The Wildlife Monitoring Task (Task 5.2.7) for the Island Ponds is described in the MMP as follows: “The ISP 
(Initial Stewardship Project) anticipates that restoration of the Island Ponds to tidal marsh will provide long-term 
ecological benefits to native birds (particularly California clapper rail) and mammal species (particularly SMHM) 
[Salt Marsh Harvest Mouse]. In addition, the District [SCVWD] has chosen presence of California clapper rail as a 
performance criterion to measure success of their SMP mitigation requirements. Although there are no performance 
criteria or success criteria associated with the presence of other wildlife species, the project partners agreed it was 
prudent to incorporate a wildlife component into this monitoring program. Monitoring for bird and mammal species 
will reveal whether restoration of tidal exchange at the Island Ponds produce the anticipated benefits to native 
wildlife species. 


“A) California Clapper Rail Monitoring — The Refuge will monitor for California clapper rail with in the Island 
Ponds as soon as 30 acres of native vegetation develop. During Y2, there is no suitable habitat available for the 
California clapper rail. 


“B) SMHM Monitoring — The Refuge will monitor for SMHM in the Island Ponds as soon as five acres of 
contiguous suitable habitat develop. During Y2, there is no suitable habitat available for the SMHM. 


“C) Waterfowl and shorebird species — USGS has been counting waterbirds at the Island Ponds monthly since 
October 2002 (with the exception of September 2005) and will continue to do so for five years after the first breach. 
Before the ponds were breached, their standard protocol was to conduct counts within three hours of high tide when 
bird numbers in ponds would be at their peak (Takekawa et al. 2005, 2006). After the Island Ponds were breached in 
March 2006, USGS conducted monthly low tide surveys in addition to the high tide surveys to document changes in 
bird-use coincident with changing water levels and habitat evolution (Takekawa et al. 2006). 


Birds were identified to species with the exception of some similar species that cannot be readily distinguished in 
the field (e.g. dowitchers and scaup). To facilitate analysis of bird species with similar habitat requirements, USGS 
assigned species to foraging guilds (Takekawa et al. 2005, 2006). These included: 1) dabbling ducks — e.g. northern 
shovelers (Anas clypeata); 2) diving ducks — e.g. ruddy ducks (Oxyura jaimaicensis); 3) eared grebes (Podiceps 
igricollis); 4) fish eaters — e.g. double-crested cormorants (Phalacrocorax auritis); 5) gulls — e.g. ring-billed gulls 
(Larus delawarensis); 6) herons — e.g. great egrets (Ardea alba); 7) medium shorebirds — e.g. marbled godwits 
(Limosa fedoa); 8) phalaropes — e.g. Wilson’s phalaropes (Phalaropus tricolor); and 9) small shorebirds — e.g. 
western sandpipers (Calidris mauri). 


Since the breach of the Island Ponds in March 2006, overall waterbird use has increased in almost all guilds of birds 
with the exception of eared grebes (Table 2, Figure 4). The decline in eared grebe use can be attributed to a loss of 
high-salinity foraging areas when the Island Ponds were changed from salt making ponds into tidal ponds. The 
substantial increase in dabbling ducks can be likely attributed to the introduction of tidal action and the subsequent 
creation of shallow foraging areas for this guild. There has also been a slight increase in shorebird use of the ponds 
and a more dramatic increase in the use of the ponds by gulls (Figure 4). California gulls make up 61% of all of the 
gulls identified during surveys: they are using the Island Ponds as a roosting site as the ponds are adjacent to 
landfills where gulls forage. Tables 3-10 document the monthly totals of waterbird use at the Island Ponds during 
high and low tide surveys from December 2006 to November 2007. 


Low tide surveys that began after the breach occurred have document upwards of 10,000 small shorebirds on pond 
A19 in July 2006 (Tables 9 and 10). Because most shorebirds forage on exposed mudflats during low tide, high tide 
surveys generally record shorebirds using the ponds for roosting. High numbers during low tide surveys indicate that 
the Island Ponds are being used as foraging habitat. 


Monitoring for waterfowl and shorebird use on the Island Ponds will continue to be an important indicator to show 
how the Island Ponds progress from former salt making ponds to tidal ponds with increased foraging potential for 
many waterbirds 


Task 5.3.6 — Water Quality Monitoring 


The Water Quality Monitoring Task (Task 5.3.6) for the Island Ponds is described in the MMP as follows: "In 
coordination with water quality monitoring performed by USGS, the Refuge will perform grab samples within one- 
foot of the surface and within one-foot of the bottom upstream and downstream of the first breach site (but not for 
the second breach on A21 and A19) for each of the three ponds. Therefore, testing would be done for three breaches, 
the first breach on each island. The samples will be tested for salinity, DO [dissolved oxygen], pH, turbidity and 
temperature. The sampling would occur the day after breaching, 7-days after and then weekly as necessary until the 
salinity levels return to normal.” 


Results of these samples from Y1 showed no abnormal readings. Since no adverse water quality impacts were 
detected due to the breaching of the Island Ponds the RWQCB [Regional Water Quality Control Board] did not 
require sampling for future years. 


Figure 4. Average numbers of waterbirds counted during high tide 
surveys, pre- and post-breach at the Island Ponds. 
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Table 2: Yearly Totals of Waterbird-Use in Island Ponds 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes_ Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes  Shorebirds 

Month-Year Tide Level Pond# Total Total Total Total Total Total Total Total Total Total 
Oct - Dec 2002! High All 0 0 0 0 0 40,160 0 15 0 16 
Jan - Dec 2003 High All 2 0 709 3 49 10,288 2 1,276 4 187 

Jan - Dec 2004 High All 62 21 2,395 19 56 5,881 3 1,701 0 2,573 
Jan - Dec 2005 High All 122 46 6,219 4 50 16,066 29 2,914 1 779 

Jan - Dec 20062 High All 2,632 162 375 376 52 65,145 172 2,478 0 4,075 

Jan - Nov 20078 High All 15751 482 1 175 221 29071 97 3987 0 2548 

Apr — Nov 2006 Low All 1,078 18 0 351 36 55,631 203 2,140 0 17,279 

Jan - Nov 2007 Low All 3603 39 0 32 156 32126 98 3447 0 1726 


1: Surveys not conducted year round, data is not included in Table 1. 
2: Breach occurred in March 2006 
3: Does not include December 2007 data 


Table 3: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2002 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese  Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 

Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Oct-02 High A19 0 0 0 0 0 1,700 0 0 0 0 
Nov-02 High A19 0 0 0 0 35,092 0 0 0 0 
Nov-02 High A20 0 0 0 0 0 0 0 0 0 0 
Nov-02 High A21 0 0 0 0 0 0 0 0 0 0 
Dec-02 High A19 0 0 0 0 0 1,615 0 15 0 6 
Dec-02 High A20 0 0 0 0 0 500 0 0 0 10 
Dec-02 High A21 0 0 0 0 0 1,253 0 0 0 0 
Totals for Year 0 0 0 0 0 40,160 0 15 0 16 


Table 4: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2003 


Dabbling _ Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jan-03 High A19 0 0 0 0 0 7 0 159 0 0 
Jan-03 High A20 0 0 0 0 0 55 0 0 0 0 
Jan-03 High A21 0 0 0 0 0 550 0 12 0 5 
Feb-03 High A19 1 0 31 0 17 50 0 0 0 101 
Feb-03 High A20 0 0 4 0 0 381 0 0 0 0 
Feb-03 High A21 0 0 0 0 0 1,120 0 6 0 i 
Mar-03 High A19 0 0 130 0 3 182 0 3 0 0 
Mar-03 High A20 0 0 15 3 6 1 0 0 0 0 
Mar-03 High A21 0 0 0 0 2 738 0 20 0 0 
Apr-03 High A19 0 0 0 0 2 2 0 0 0 0 
Apr-03 High A20 0 0 123 0 0 1 0 3 0 0 
Apr-03 High A21 0 0 0 0 0 44 1 84 0 0 
May-03 High A19 1 0 0 0 2 0 0 2 0 0 
May-03 High A20 0 0 4 0 3 0 0 5 0 0 
May-03 High A21 0 0 0 0 0 2 0 142 0 3 
Jun-03 High A19 0 0 0 0 0 1,178 0 0 0 0 
Jun-03 High A20 0 0 0 0 14 0 0 7 0 0 
Jun-03 High A21 0 0 0 0 0 126 0 276 4 0 
Jul-03 High A19 0 0 0 0 0 401 0 1 0 0 
Jul-03 High A20 0 0 0 0 0 0 0 0 0 0 
Jul-03 High A21 0 0 0 0 0 20 0 10 0 1 
Aug-03 High A19 0 0 0 0 0 2,869 0 0 0 0 
Aug-03 High A20 0 0 0 0 0 65 0 0 0 0 
Aug-03 High A21 0 0 0 0 0 235 0 0 0 4 
Sep-03 High A19 0 0 0 0 0 17 0 0 0 5 
Sep-03 High A20 0 0 0 0 0 0 0 0 0 2 
Sep-03 High A21 0 0 0 0 0 199 0 0 0 4 
Oct-03 High A19 0 0 1 0 0 1,346 0 0 0 0 
Oct-03 High A20 0 0 0 0 0 54 0 0 0 0 
Oct-03 High A21 0 0 0 0 0 509 0 0 0 18 
Nov-03 High A19 0 0 0 0 0 32 0 0 0 0 
Nov-03 High A20 0 0 0 0 0 0 0 0 0 0 
Nov-03 High A21 0 0 0 0 0 1 0 450 0 23 
Dec-03 High A19 0 0 191 0 0 26 1 3 0 0 
Dec-03 High A20 0 0 111 0 0 9 0 0 0 0 
Dec-03 High A21 0 0 99 0 0 68 0 93 0 14 
Totals for Year 2 0 709 3 49 1,0288 2 1,276 4 187 


Table 5: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2004 


Dabbling _—Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jan-04 High A19 4 0 125 0 0 30 1 0 0 0 
Jan-04 High A20 0 0 118 0 19 0 0 0 0 0 
Jan-04 High A21 0 0 351 0 0 86 0 46 0 84 
Feb-04 High A19 0 0 163 0 6 5 0 0 0 0 
Feb-04 High A20 0 0 165 0 17 1 1 0 0 0 
Feb-04 High A21 0 1 442 0 0 256 0 100 0 2 
Mar-04 High A19 0 0 1 0 0 10 0 0 0 0 
Mar-04 High A20 0 0 43 0 2 0 0 0 0 0 
Mar-04 High A21 0 19 146 0 0 17 0 10 0 0 
Apr-04 High A19 0 0 22 0 0 0 0 0 0 0 
Apr-04 High A20 0 0 8 0 0 0 0 0 0 0 
Apr-04 High A21 0 0 104 0 0 0 0 58 0 0 
May-04 High A19 0 0 0 0 0 0 0 0 0 0 
May-04 High A20 0 0 0 0 0 0 0 0 0 0 
May-04 High A21 0 0 0 0 0 19 0 35 0 0 
Jun-04 High A19 0 0 0 0 0 595 0 4 0 0 
Jun-04 High A20 0 0 0 0 0 0 0 13 0 0 
Jun-04 High A21 0 0 0 0 0 0 0 78 0 0 
Jul-04 High A19 0 0 0 1 0 1,597 0 0 0 0 
Jul-04 High A20 0 0 0 0 0 0 0 0 0 0 
Jul-04 High A21 0 0 0 0 0 25 0 0 0 0 
Aug-04 High A19 0 0 0 0 0 242 1 0 0 0 
Aug-04 High A20 0 0 0 6 0 0 0 0 0 0 
Aug-04 High A21 0 0 0 12 0 2 0 1 0 8 
Sep-04 High A19 0 0 0 0 0 673 0 0 0 148 
Sep-04 High A20 0 0 0 0 0 0 0 0 0 0 
Sep-04 High A21 0 0 0 0 0 1,561 0 0 0 7 
Oct-04 High A19 0 0 0 0 0 3 0 10 0 2 
Oct-04 High A20 0 1 0 0 8 0 0 0 0 0 
Oct-04 High A21 0 0 0 0 3 106 0 361 0 209 
Nov-04 High A19 21 0 0 0 0 22 0 102 0 50 
Nov-04 High A20 0 0 0 0 0 0 0 3 0 0 
Nov-04 High A21 0 0 0 0 0 93 0 593 0 156 
Dec-04 High A19 32 0 485 0 1 340 0 0 0 0 
Dec-04 High A20 5 0 172 0 0 175 0 1 0 40 
Dec-04 High A21 0 0 10 0 0 23 0 286 0 1,867 
Totals for Year 62 21 2,355 19 56 5,881 3 1,701 0 2,573 


Table 6: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2005 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 

Jan-05 High A19 44 0 1,207 0 0 642 0 0 0 0 
Jan-05 High A20 55 10 339 0 0 81 0 5 0 0 
Jan-05 High A21 1 0 65 1 0 11 0 737 0 24 
Feb-05 High A19 6 0 1,552 0 16 359 0 0 0 0 
Feb-05 High A20 0 0 320 0 8 14 0 0 0 0 
Feb-05 High A21 0 17 362 0 16 538 0 1,739 0 0 
Mar-05 High A19 10 0 160 0 6 1 0 0 0 0 
Mar-05 High A20 0 270 0 2 0 0 0 0 0 
Mar-05 High A21 0 19 615 0 2 1 0 8 0 25 
Apr-05 High A19 0 0 993 0 0 g 0 1 0 0 
Apr-05 High A20 0 0 69 0 0 0 0 0 0 0 
Apr-05 High A21 0 0 231 0 0 0 0 34 0 1 
May-05 High A19 0 0 6 0 0 0 0 0 0 0 
May-05 High A20 0 0 0 0 0 0 0 0 0 0 
May-05 High A21 0 0 30 3 0 0 0 20 0 1 
Jun-05 High A19 1 0 0 0 0 1,716 0 59 0 0 
Jun-05 High A20 0 0 0 0 0 372 1 0 0 0 
Jun-05 High A21 0 0 0 0 0 1,090 0 99 0 0 
Jul-05 High A19 0 0 0 0 0 145 0 157 1 53 
Jul-05 High A20 0 0 0 0 0 0 0 0 0 0 
Jul-05 High A21 0 0 0 0 0 0 0 0 0 0 
Aug-05 High A19 0 0 0 0 0 19 26 5 0 134 
Aug-05 High A20 0 0 0 0 0 2,395 0 0 0 6 
Aug-05 High A21 0 0 0 0 0 0 0 0 0 46 
Sep-05 High A19 0 0 0 0 0 0 0 0 0 0 
Sep-05 High A20 0 0 0 0 0 0 0 0 0 0 
Sep-05 High A21 0 0 0 0 0 0 0 0 0 0 
Oct-05 High A19 0 0 0 0 0 231 0 5 0 343 
Oct-05 High A20 0 0 0 0 0 0 0 0 0 12 
Oct-05 High A21 0 0 0 0 0 0 0 0 0 12 
Nov-05 High A19 0 0 0 0 0 8,300 0 0 0 22 
Nov-05 High A20 0 0 0 0 0 0 1 3 0 23 
Nov-05 High A21 0 0 0 0 0 1 0 2 0 11 
Dec-05 High A19 0 0 0 0 0 1 0 29 0 0 
Dec-05 High A20 5 0 0 0 0 0 0 11 0 53 
Dec-05 High A21 0 0 0 0 0 140 1 0 0 13 

Totals for Year 122 46 6,219 4 50 16,066 29 2,914 1 779 


Table 7: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2006 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Jan-06 High A19 180 0 0 0 7 11,200 0 0 0 0 
Jan-06 High A20 75 7 0 0 0 6,850 0 45 0 0 
Jan-06 High A21 10 11 1 0 2 26 0 47 0 1,735 
Feb-06 High A19 0 0 260 0 6 1,565 0 221 0 75 
Feb-06 High A20 0 3 0 0 0 12 0 4 0 2 
Feb-06 High A21 0 35 40 0 0 819 0 31 0 141 
Mar-06 High A19 0 0 58 0 0 3,100 1 10 0 1 
Mar-06 High A20 0 13 10 0 0 2,300 0 0 0 0 
Mar-06 High A21 0 64 0 0 4 1 0 0 0 132 
Apr-06 High A19 15 17 2 0 18 6,626 0 20 0 4 
Apr-06 High A20 11 0 0 0 5 0 1 8 0 0 
Apr-06 High A21 1 3 3 0 1 2,362 0 0 0 20 
May-06 High A19 24 0 0 0 1 479 2 9 0 0 
May-06 High A20 3 0 0 0 2 0 1 0 0 0 
May-06 High A21 31 0 0 0 4 87 0 4 0 0 
Jun-06 High A19 5 0 0 1 0 1,071 1 0 0 0 
Jun-06 High A20 2 0 0 0 0 75 2 0 0 0 
Jun-06 High A21 8 0 0 0 0 559 0 40 0 0 
Jul-06 High A19 3 0 0 0 0 792 61 0 0 600 
Jul-06 High A20 0 0 0 0 0 226 4 3 0 0 
Jul-06 High A21 0 0 0 0 0 550 5 8 0 0 
Aug-06 High A19 0 0 0 107 0 6,205 1 0 0 80 
Aug-06 High A20 0 0 0 0 0 6 2 1 0 0 
Aug-06 High A21 0 0 0 9 2 468 34 755 0 210 
Sep-06 High A19 700 0 0 134 0 13,276 1 0 0 19 
Sep-06 High A20 19 0 0 4 0 58 2 0 0 0 
Sep-06 High A21 272 0 0 10 0 535 20 0 0 100 
Oct-06 High A19 122 3 0 81 0 1,820 19 5 0 112 
Oct-06 High A20 77 2 0 10 0 181 5 6 0 0 
Oct-06 High A21 195 0 1 10 0 796 1 7 0 53 
Nov-06 High A19 329 0 0 5 0 2,816 1 227 0 112 
Nov-06 High A20 185 4 0 3 0 160 3 43 0 26 
Nov-06 High A21 365 0 0 2 0 124 5 984 0 653 
Totals for Year 2,632 162 375 376 52 65,145 172 2,478 0 4,075 


Table 8: Monthly Totals of Waterbird-Use at High Tide in Island Ponds During 2007 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese Gulls & Herons Shorebirds Phalaropes _— Shorebird 
Month-Year Tide Level Pond # Total Total Total Total Total Terns Total Total Total Total s Total 
Dec-06 High A19 372 2 0 4 0 671 20 181 0 133 
Dec-06 High A20 274 75 0 0 0 48 4 429 0 31 
Dec-06 High A21 857 8 0 6 0 31 2 147 0 194 
Jan-07 High A19 272 0 0 7 0 2162 3 71 0 93 
Jan-07 High A20 490 19 0 0 0 270 0 44 0 0 
Jan-07 High A21 1347 26 0 4 3 820 0 218 0 37 
Feb-07 High A19 295 4 0 14 36 5450 0 75 0 0 
Feb-07 High A20 283 3 0 2 8 438 0 231 0 0 
Feb-07 High A21 1430 84 0 3 42 1247 1 17 0 0 
Mar-07 High A19 387 7 0 5 17 415 5 3 0 0 
Mar-07 High A20 785 6 0 0 0 8 0 23 0 0 
Mar-07 High A21 1283 0 0 1 18 1082 3 310 0 0 
Apr-07 High A19 413 16 0 2 23 169 4 7 0 350 
Apr-07 High A20 363 33 0 0 al 13 0 73 0 18 
Apr-07 High A21 413 32 0 9 4 251 9 374 0 1075 
May-07 High A19 56 0 0 19 26 113 11 106 0 0 
May-07 High A20 20 0 0 0 22 124 0 152 0 0 
May-07 High A21 71 1 0 0 7 298 2 360 0 0 
Jun-07 High A19 4 0 0 0 0 30 0 122 0 0 
Jun-07 High A20 6 1 0 1 0 71 2 13 0 0 
Jun-07 High A21 2 0 0 al 0 5911 17 306 0 49 
Jul-07 High A20 11 0 0 2 0 4 2 60 0 21 
Jul-07 High A21 12 0 0 3 0 128 3 673 0 14 
Aug-07 High A19 91 0 0 46 0) 4583 10 82 0 0 
Aug-07 High A20 7 0 0 5 0 2 4 193 0 303 
Aug-07 High A21 72 0 0 2 14 78 1 82 0 503 
Sep-07 High A19 484 4 0 17 0 3451 8 0 0 0 
Sep-07 High A20 284 0 0 0 0 463 0 0 0 0 
Sep-07 High A21 1172 0 0 15 0 319 5 110 0 0 
Oct-07 High A19 353 148 0 4 0 367 0 0 0 0 
Oct-07 High A20 304 0 0 1 0 5 0 5 0 0 
Oct-07 High A21 1007 0 0 7 0 80 3 169 0 85 
Nov-07 High A19 1447 39 0 0 0 321 2 0 0 0 
Nov-07 High A20 1392 12 0 1 0 71 0 108 0 0 
Nov-07 High A21 1195 47 at 4 0 327 2 0 0 0 
Totals for Year 17254 567 pl 185 221 29821 123 4744 ) 2906 


Table 9: Monthly Totals of Waterbird-Use at Low Tide in Island Ponds During 2006 


Dabbling Diving Eared Medium Small 
Ducks Ducks Grebes Fish-Eaters Geese  Gulls&Terns Herons Shorebirds Phalaropes Shorebirds 
Month-Year Tide Level Pond # Total Total Total Total Total Total Total Total Total Total 
Apr-06 Low A19 6 13 0 1 7 6,690 0 31 0 0 
Apr-06 Low A20 0 0 0 0 9 0 0 0 0 0 
Apr-06 Low A21 7 0 0 0 0 2 0 0 0 1 
May-06 Low A19 32 0 0 0 4 8,105 0 8 0 0 
May-06 Low A20 0 0 0 0 7 168 7 0 0 0 
May-06 Low A21 3 0 0 0 7 0 0 0 0 0 
Jun-06 Low A19 0 0 0 1 0 1,626 6 2 0 0 
Jun-06 Low A20 0 0 0 0 2 213 4 2 0 0 
Jun-06 Low A21 7 0 0 0 0 32 2 105 0 0 
Jul-06 Low A19 0 0 0 31 0 3,276 9 275 0 10,000 
Jul-06 Low A20 0 0 0 0 0 686 1 64 0 43 
Jul-06 Low A21 2 0 0 8 0 359 5 4 0 12 
Aug-06 Low A19 0 0 0 125 0 12,025 19 454 0 4053 
Aug-06 Low A20 0 0 0 1 0 1 6 14 0 104 
Aug-06 Low A21 0 0 0 0 0 676 27 5 0 0 
Sep-06 Low A19 274 0 0 12 0 9,150 38 803 0 300 
Sep-06 Low A20 186 0 0 2 0 8 3 10 0 479 
Sep-06 Low A21 28 0 0 1 0 286 27 66 0 658 
Oct-06 Low A19 181 0 0 146 0 4,929 12 6 0 142 
Oct-06 Low A20 8 2 0 5 0 400 5 12 0 329 
Oct-06 Low A21 170 2 0 18 0 873 14 66 0 996 
Nov-06 Low A19 111 1 0 0 0 6,087 8 192 0 40 
Nov-06 Low A20 14 0 0 0 0 11 6 18 0 91 
Nov-06 Low A21 49 0 0 0 0 28 4 3 0 31 
Totals for Year 1,078 18 0 351 36 55,631 203 2,140 0 17,279 


Table 10: Monthly Totals of Waterbird-Use at Low Tide in Island Ponds During 2007 


Eared Fish- Small 
Month- Tide Pond Dabbling Diving Grebes Eaters Geese Gulls & Herons Medium Phalaropes Shorebirds 
Year Level # Ducks Total _ Ducks Total Total Total Total Terns Total Total Shorebirds Total Total Total 
Dec-06 Low A19 136 0 0 4 0 98 6 261 0 247 
Dec-06 Low A20 124 0 0 1 0 7 6 289 0 41 
Dec-06 Low A21 163 uf 0 1 0 787 6 299 0 316 
Jan-07 Low A19 166 1 0 0 45 1177 7 51 0 48 
Jan-07 Low A20 54 0 0 0 0 0 4 33 0 75 
Jan-07 Low A21 578 12 0 0 2 1040 2 123 0 561 
Feb-07 Low A19 143 1 0 0 48 10822 1 7 0 0 
Feb-07 Low A20 10 0 0 0 10 281 al 4 0 0 
Feb-07 Low A21 105 25 0 0 17 2255 3 7 0 0 
Mar-07 Low A19 8 0 0 0 0 955 1 0 0 2 
Mar-07 Low A20 123 0 0 0 11 490 6 0 0 0 
Mar-07 Low A21 11 0 0 0 11 915 4 1 0 0 
Apr-07 Low A19 22 0 0 0 12 0 1 1 0 12 
Apr-07 Low A20 4 0 0 0 0 0 2 1 0 6 
Apr-07 Low A21 6 0 0 0 0 1 1 1 0 3 
May-07 Low A19 4 0 0 0 0 3 6 40 0 0 
May-07 Low A20 0 0 0 0 0 457 8 91 0 0 
May-07 Low A21 10 0 0 0 0) 7 4 27 0 0) 
Jun-07 Low A19 4 0 0 0 0 153 9 79 0 10 
Jun-07 Low A20 2 0 0 0 0 2 6 10 0 0 
Jun-07 Low A21 0 0 0 0 0 675 3 14 0 0 
Jul-07 Low A19 0 0 0 0 0 913 1 272 0 0 
Jul-07 Low A20 0 0 0 0 0 0 0 0 0 245 
Jul-07 Low A21 16 0 0 1 0 270 2 521 0 59 
Aug-07 Low A19 9 0 0 1 0 1305 10 288 0 18 
Aug-07 Low A20 1 0 0 1 0 2 0 12 0 17 
Aug-07 Low A21 28 0 0 0 0 130 3 131 0 152 
Sep-07 Low A19 408 0 0 29 0 3480 2 208 0 268 
Sep-07 Low A20 143 0 0 0 0 82 2 152 0 39 
Sep-07 Low A21 241 0 0 0 0 167 7 393 0 161 
Oct-07 Low A19 541 0 0 0 0 604 1 279 0 25 
Oct-07 Low A20 121 0 0 0 0 1324 1 9 0 14 
Oct-07 Low A21 116 0 0 0 0 316 2 86 0 0 
Nov-07 Low A19 225 0 0 0 0 1266 1 585 0 0 
Nov-07 Low A20 45 0 0 0 0 2412 0 5 0 11 
Nov-07 Low A21 459 0 0 0 0 622 0 16 0 0 
Totals for Year 4026 40 0 38 156 33018 116 4296 0 2330 
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APPENDIX B-1. 
RAILROAD BRIDGE SCOUR PHOTOGRAPH COMPARISON 
NOVEMBER 2006 & 2007 


Photo 1. East Side of Bridge Looking South. Pile 1N-C in foreground — November 29, 2006 
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Photo 2. East Side of Bridge Looking South. Pile 1N-C in foreground — November 21, 2007 


Fd 


Photo 3. West Side of Bridge Looking South. Pile 1N-A in foreground — November 29, 2006 


Photo 4. West Side of Bridge Looking South. Pile 1N-A in foreground — November 21, 2007 


Photo 5. West Side of Bridge Looking North. Pile 1S-A in foreground — November 29, 2006 
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Photo 6. West Side of Bridge Looking North. Pile 1S-A in foreground— November 21, 2007 
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Photo 7. East Side of Bridge Looking North. Pile 1S-C in foreground — November 29, 2006 


Photo 8. East Side of Bridge Looking North. Pile 1S-C in foreground — November 21, 2007 
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Photo 9. Close-up of pile 1S-A — November 29, 2006 


Photo 10. Close-up of pile 1S-A — November 21, 2007 


Photo 11. Close-up of piles 1S-C (foreground), 1S-B (centre), and 1S-A — November 29, 2006 


Photo 12. Close-up of piles 1S-C (foreground), 1S-B (centre), and 1S-A — November 21, 2007 


Photo 13. Close-up of pile 1S-C — November 21, 2007 
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(looking west) — Novembe 29, 2006 
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Photo 14. Close-up of pile 1N- 


Photo 15. Close-up of pile 1N-A (looking east) - November 21, 2007 


Photo 16. Close-up of pile 1N-B (looking east) - November 29, 2006 
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Photo 18. Close-up of pile 1N-B (1 
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ooking west) — November 29, 2006 
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Photo 20. Close-up of pile 1N-C — November 29, 2006 


APPENDIX B-2. 
RAIL LEVEE PHOTOGRAPHS 


APPENDIX B-2 
RAIL LEVEE PHOTOGRAPHS 
2006 VS. 2007 


Photo 1. Pond A21 Levee near Rail Levee, view looking north - July 13, 2006. 


Photo 2. Same location as above — May 18, 2007. 


Photo 3. Pond A21 Levee near Rail Levee, view looking south — July 13, 2006. 


Photo 4. Same location as above — May 18, 2007. 
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Photo 5. West Rail Levee neat Pond A21, view looking north — July 13, 2006. 
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Photo 6. Same location as above - May 18, 2007. 
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Photo 7. West Rail Levee near Pond A21, view looking south — July 13, 2006. 


Photo 9. Pond A20 Levee near Rail Levee — July 13, 2007. 


Photo 10. Same location as above — May 18, 2007. 
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Photo 12. Same location as above — May 18, 2007. 


Photo 13. East Rail Levee near Pond A20, view looking north — July 13, 2006. 


Photo 14. Same location as above — May 18, 2007. 


2006. 
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Photo 15. East Rail Levee near Pond A20, view looking south — July 13 


2007. 
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Photo 16. Same location as above — May 18 


APPENDIX B-3. 
TOWN OF DRAWBRIDGE PHOTOGRAPHS 


APPENDIX B-3. 
TOWN OF DRAWBRIDGE PHOTOGRAPHS 


Possible Deterioration Threats 


Photo 1. Aerial view of railroad and Town of Drawbridge. The red circle (southeast levee 
of Pond A21) depicts the area which is eroding. 
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Photo 2. Levee erosion at Pond A21’s southeast levee, view looking east — May 18, 2007. 


looking west — August 10, 2006. 


Photo 4. Same location as above — May 18, 2007. 


Photo 5. Debris accumulated in the southeast corner of Pond A21. Debris is also visible 
on top of the levee — October 26, 2007. 
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APPENDIX B-4. 
BREACH AND MARSH SCOUR PHOTOGRAPHS 
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Photo 1. View of A19W Breach. Note evident scour of marsh in foreground - July 24, 2007. 
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Photo 2. View of A19E Breach. Note evident scour of marsh in foreground — July 24, 2007. 
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Photo 3. Scour along fringing marsh, northern bank of Coyote Creek — July 24, 2007. 


Photo 4. Scour along fringing marsh, southern bank of Coyote Creek — July 24, 2007. 


Photo 5: Scour along fringing marsh, southern bank of Coyote Creek — July 24, 2007. 
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APPENDIX C 
Summary of Sediment Accretion at the Island Ponds 


Distance 8 Months Post- 12 months Post- 16 Months Post- 
from Nearest} Breach Depth Probe | Breach Depth Probe } Breach Depth Probe 
Pond Pin ID Northing Easting Breach (feet) Accretion (feet) Accretion (ft) Accretion (ft) 


aisiz__| 1994802 | is7e96 | 477__| 00 =| Ste | 
Ais [1994043 | e13es03 [545 [0.25 as 
Agia [1994981 [6139508 [ees [EP 
Alois | 199aaa1 | e130037 [iia [0.225 
Aisi [1994902 [6136328 [1136 [09 
A1go9 [1995850 [6137503 [1227 [0.20 ae 
A190 [1995754 [6136634 [1364 [0.30 
A1gos [1998661 [6140093 [750 [te 
A106 [1996260 [6136748 [1795 [ar 0 
A1go7 [1996306 [6138209 [1841 
A105 [1996246 [6139614 [1955 [oa 
A1goa [1996794 [6130043 [2364 [0.06 ST 
A193 [1997004 [6140082 [2841 [0.04 0.05 
A1go2 [1997533 [6139359 [3114 
A1go1__ [1998378 [6139462 [4000 [on 
a a 


A2005 1994548 | 6134334 
A2004 1995023 | 6134585 
A2003 1995020 | 6135241 | 875 | 039 | oa 
A2002 1995551_| 6135296 1386 | 0.23 | 
A2001 1995675 | 6134580 1500 
Reece 


raz | Azi08 | 1994879 | 61si709_| 818_| 045 | oaa.-+[| SSS 
raz | Azi10 | 1994221 | 6133040_| 1205 | 050 | oer —+i|@ SS 
raz | —Azi06 | 1994858 | 6133026 | 1409 | 0.20 | 022+ |S 
razi | Azi05 | 1998539 | 6131707 | 1455 | 017 | 029+ [| s+ 
raz1 | —Azi04 | 1998807_| 6132881 | 1523_| 013. | o1e +S 
razi | Azi03 | 1998533_| 6133027 | 1e64_| 009 | 013. —~+| —S<‘(sd 
razt | —Azi02 | 1996203_| 6132859 | 2162 | 016 | 016 |_| 


Note: 
8 month data is an average of 3 depth probes. 
12 and 16 month data is an average of 8 depth probes. 
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APPENDIX D 
SALINITY DATA: POND A19 AND COYOTE CREEK 


Salinity data (ppt) from 24 July for 11 September 2007 for Pond A19 and Coyote Creek. 
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EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don Edwards 
National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project to fulfill two goals: 
1) to initiate ecological restoration activities as described in the South Bay Salt Pond Initial Stewardship 
Plan (ISP), and 2) to satisfy the tidal marsh mitigation needs of both the Refuge for the ISP, and the 
District for the Stream Maintenance Program and the Lower Guadalupe River Project. 


Breaching of the Island Ponds A19, A20, and A21 occurred in March 2006. Five breaches were cut to 
allow tidal waters to inundate the ponds and begin the process of restoration. In the Restoration and 
Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the District and the Refuge 
agreed to conduct monitoring to track the progress of the restoration. This report presents the Year 3 
(2008) monitoring results for both the District and the Refuge. 


The following is a summary of the monitoring results: 


Sediment is continuing to deposit on the surface of all 3 ponds. Rates of accretion vary between ponds 
and across the surface of each pond. Accretion rates are higher in Ponds A20 and A21 than in Pond A19. 
In general, accretion is greater at the southern end or center of each pond and diminishes at the northern 
end. In Ponds A20 and A21, over 50% of the sediment monitoring stations are accreting sediment at rates 
greater than the 0.2 ft/yr originally predicted. Pond A19 which was on track with this prediction for the 
first year sediment accrual rate, is now slightly behind with only 1/3 of its monitoring stations reaching 
the 0.4 ft predicted accretion rate in year 2. 


Aerial photographs show that the excavated outboard tidal channels have widened since breaching. Levee 
breach widths have also widened, but there is marked variability in the amount of scour between 
breaches. A small amount of both scour and accretion has occurred along portions of the fringing marshes 
on both sides of Coyote Creek, resulting in the loss of approximately 0.69 acres and a gain of 
approximately 0.40 acres of marsh from 2006 through 2008. As in previous years, no signs of scour have 
been detected in any of the levees opposite the breaches at Ponds A15, A17, and A18. 


Although there appears to be a small increase in scour around the uppermost piles of the railroad bridge, 
the scour is very limited in extent. It is important to note that our observations are only of the visible piles 
on both sides of the channel at low tide. Our observations do not include the subtidal piles in the center of 
the channel where scour is more likely to occur. As follow up to last year’s report recommendations, 
railroad personnel were contacted to discuss the need for more detailed bridge monitoring. The railroad 
staff ensured us that they inspect the bridge twice a year and that their inspections are confidential and for 
internal use only. They also informed us that they had not documented any signs of scour at this bridge. 


Both Ponds A19 and A20 showed an increase in channel network development in Year 3, however, no 
new channels developed in A21. 


E-1 


Native vegetation increased 34% at the ponds in 2008. The majority of this vegetation was pickleweed 
(Sarcocornia pacifica) growing adjacent to the levees, along the borrow ditches as well as a few areas 
within the pond interiors. No invasive plant species were found within the Island Ponds, however, seven 
patches of invasive Spartina alterniflora hybrids were treated by the ISP along the south-western 
outboard levee of Pond A21 using helicopter broadcast spraying. 


Since the breaching of the Island Ponds in March 2006, overall waterbird use has increased in almost all 
guilds of birds with the exception of eared grebes (Podiceps nigricollis). The decline in numbers of eared 
grebes is likely due to a loss of foraging habitat as the ponds turned less saline. Many bird species are 
now utilizing these ponds for foraging and roosting habitat. After an initial increase in the use of the 
ponds by gulls, there now appears to be a slow down although ponds A19 and A21 still have more use by 
gulls than before the breach occurred. 
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INTRODUCTION 


1.1 PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife Service 
(USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation to the 475-acre 
Island Pond Complex (the ponds). Five breaches were cut by an amphibious excavator along the south 
side of the ponds to allow tidal waters to inundate the ponds and begin the process of restoration. Two 
breaches (west and east) were cut in Pond A19 on March 7, 2006. A single breach was cut in Pond A20 
on March 13, 2006. Two breaches (west and east) were cut in Pond A21, on March 21 and March 29, 
2006, respectively. This restoration approach is a minimally engineered, passive design, which relies on 
natural sedimentation processes to restore the ponds to tidal marsh habitat to meet the project goals and 
objectives. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the larger South 
Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the Refuge implemented the 
Island Ponds Restoration Project to fulfill two goals: 


1. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP 
2. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the District for the 
Stream Maintenance Program (SMP) and Lower Guadalupe River Project (LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the 
District and the Refuge agreed to conduct long-term monitoring to track the progress of the restoration 
and to evaluate whether there are adverse effects from the project (USFWS et al., 2006). Mitigation 
monitoring activities are anticipated to continue for 15 years. This report presents the Year 3 (2008) 
monitoring results. 


1.2 PROJECTS WHICH REQUIRED MITIGATION 


1.2.1 Initial Stewardship Plan 
The ISP was created as an interim step to manage the ponds while a long-term plan is developed for the 
entire South Bay Salt Pond area. The main objectives of the ISP are to: 

"cease commercial salt operations, 

"introduce tidal hydrology to the ponds where feasible, 


" maintain existing high quality open water and wetland wildlife habitat, including habitat for 
migratory and resident shorebirds and waterfowl, 


= assure ponds are maintained in a restorable condition to facilitate future long-term restoration, 


" minimize initial stewardship management costs, 


=" meet all regulatory requirements, especially discharge requirements to maintain water quality 
standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the assessment in the 
EIR/EIS (Life Science!, 2004) and the associated permit requirements, the Refuge has agreed to restore 
unimpeded tidal inundation to approximately 475 acres at the Island Ponds and restore nine acres of tidal 
marsh specifically at Pond A21. 


The permit file number for ISP activities which requires tidal wetland mitigation is San Francisco Bay 
Regional Water Quality Control Board - Order # R2-2004-0018. 


1.2.2 Stream Maintenance Program 


The SMP allows the District to implement routine stream and canal maintenance projects to meet the 
District's flood protection and water supply mandates in a feasible, cost-effective, and environmentally- 
sensitive manner. This program is also intended to assist the District in obtaining multi-year permits for 
these activities, which have currently been issued through 2012. The SMP applies to all of the District's 
routine stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection. SMP activities commenced soon after the District received its final 
SMP permit in August 2002. 


The SMP compensatory mitigation package includes mitigation for impacts to 30 acres of tidal wetlands; 
29 acres from sediment removal activities and one acre from vegetation management activities. Taking 
into account the assessment in the EIR/EIS and the associated permit requirements, the District has agreed 
to restore 30 acres within the Island Ponds to tidal marsh habitat as mitigation for implementation of the 
SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028 
=" U.S. Army Corp of Engineers - Permit # 225255 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2001-0119 


«" USS. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 


1.2.3. Lower Guadalupe River Project 


The LGRP was constructed to convey design flood flows in the lower Guadalupe River between Interstate 
880, in downtown San Jose, and the Union Pacific Railroad Bridge in Alviso. The project was designed to 
balance the needs for flood-control structures and channel maintenance with the goal of protecting and 
enhancing environmental conditions and public access. LGRP construction began in April 2003. 


The LGRP compensatory mitigation package includes mitigation for both temporary and permanent 
impacts to wetland vegetation. Taking into account the assessment in the EIR/EIS and the associated 
permit requirements, the District has agreed to restore 35.54 acres to tidal marsh within the Island Ponds 
to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089 
=" U.S. Army Corp of Engineers - Permit # 248975 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2002-0732 


1.3 ISLAND PONDS MITIGATION SITE 


1.3.1 Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent of the San 
Francisco Bay within Coyote Creek. The ponds are in Alameda County immediately north of the Santa 
Clara County line, in the City of Fremont (Figure 1). These ponds are part of a larger 25-pond system 
known as the Alviso Complex. Prior to their 2006 breaching, this complex contained 7,364 acres of pond 
habitat, 420 acres of saltmarsh outboard of the pond levees, 896 acres of brackish marsh in the adjacent 
sloughs and creeks, as well as associated upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were purchased 
by State and Federal Agencies in 2003. The Island Ponds were middle stage salt evaporator ponds with 
intermediate salinity levels. In March 2006, the District and the Refuge cut five breaches on the south side 
of the ponds to permit full tidal inundation and allow the ponds to passively restore to tidal marsh habitat. 


1.3.2 Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the progress of 
the Island Ponds restoration. The RMMP details the monitoring activities, which are designed to track 
mitigation performance over a 15-year period (USFWS et al., 2006). The monitoring data will be 
compared from year to year to determine trends with respect to meeting performance criteria, permit 
requirements, and provide data for adaptive management actions, if necessary. 


Table 1-1 describes the monitoring schedule for the Island Ponds, including monitoring duration, 
frequency and timing. Table 1-1 also depicts the division of monitoring responsibilities between the 
District and the Refuge. 


Table 1-1. Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, Monitoring 
Duration, Frequency and Timing. 


Responsible 
Party 


Monitoring Activity 


On-Site Monitoring 


District 


Inundation regime 


Substrate development 


Levee breach and 
outboard marsh channel 
geometry” 


Aerial photo 


Channel network 
evolution? 


Vegetation mapping? 


Year(s) for Each Monitoring Activity 


Years 1, 2, 3, 5, 10, and 15 (or until two 
monitoring cycles indicate that full tidal 
exchange has been achieved) 


a) Years 1 and 2 


Frequency 


Completed Task 
(2006 & 2007) 


Semiannual 


Seasonal 
Timing 


b) Years 3to5 


Annual 


c) Year 6 to 30 acres of vegetation 
Years 1, 2,3, 5, 10, and 15 


a) Year 1 to 5, 10, and 15 


Biennial 


Annual 


With aerial 


b) Year 7, 9, 11... to end 
Years 1, 2,3, 5, 10, and 15 


Until mitigation achieved 


Biennial 


Annual 


Biennial 


With aerial 


Jul - Aug? 


Ground-based quantitative 
vegetation sampling 


Invasive Spartina 
monitoring and control 


Wildlife use (CLRA) 


Once 30 acres of vegetated area is established 
until 75 acres of 75% vegetation cover is 
achieved 


Year 1 to 75% native vegetation cover 


Begin when 30 acres native vegetation to 
detection 


Biennial 


Annual 


Annual 


Jul - Aug” 


Sept - Nov 


Jan - Apr 15 


Wildlife use (SMHM) 


Begin at five acres contiguous suitable 
habitat, end at SMHM detected 


Once every 5 
years 


Jun - Aug 


Wildlife use (shorebirds & 
waterfowl) 


Years 1 to5 


Quarterly 


Win, Spr, 
Sum, Fall 


Off-Site Monitoring 


Rail bridge pier scour a) Years 1to5 Quarterly 


b) Years 1 to5 Once per 10-yr 
storm event 


c) Begin at implementation of corrective Quarterly Win, Spr, 
measures, end five years after Sum, Fall 


Fringing marsh scour in a) Years 1 to 5, Final year Annual With aerial 
Coyote Creek? 


District Scour of levees opposite a) Years 1 to3 Annual With aerial 


breaches’ b) If outboard marsh retreats to levees Annual Jul - Sep 


opposite breach, then three additional years 
from occurrence 


Rail line erosion a) Years 1to5 Annual Apr - Jun 


b) Years 1 to5 Once per 10-yr 
storm event 
Deterioration of Town of a) Years 1to5 Annual 
Drawbridge structures 
Water Quality a) Adjacent to breaches — Year 1 Completed Task 
(2006) 


Completed Task 
b) Upstream & downstream of ponds — Year 1 | (2006) 


' Projected time estimates to achieve performance criteria. Actual duration is dependent upon performance criteria 
and may vary. 
° If CLRA are detected, on-site vegetation monitoring is only allowed from Sept 1 to Jan 31. 


> Monitoring to use annual aerial photograph. 


This report presents the monitoring results collected during the Year 3 (2008) monitoring period. The data 
are presented in detail and are compared to pre-breach and Year 1 results as well as the overall project 
performance criteria identified in the RMMP (USFWS et al., 2006). Since the District and the Refuge 
divided the responsibility for the monitoring activities, the District’s results and conclusions are presented 
in the main body of this report (and Appendices B & C), while the Refuge’s results and conclusions are 
attached as Appendix A. 


1.3.3 Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the Refuge and the 
District. 


The performance criteria for the ISP mitigation are: 
« Restore unimpeded tidal action to approximately 475 acres, 
"Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond A21, 


" Vegetation covers no less than 75% of the nine acres, 


Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


The performance criteria for the SMP mitigation are: 


Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 30 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Presence of California clapper rail at the Island Ponds as detected by a positive response to rail 
call counts using USFWS Endangered Species Office approved survey protocols. This 
performance criterion for the clapper rail mitigation requirement was established by the District 
through negotiations with the USFWS Endangered Species Office in December 2005, 


Targets achieved within 15 years following levee breach. 


The performance criteria for the LGRP mitigation are: 
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Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 35.54 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


CONTACTS 


The District contact is Lisa Porcella, Santa Clara Valley Water District, 5750 Almaden Expressway, San 
Jose, CA 95118-3686. Tel: (408) 265-2607 x2741. 


The Refuge contact is Cheryl Strong, Don Edwards San Francisco Bay National Wildlife Refuge, 9500 
Thornton Ave., Newark, CA 94560. Tel: (510) 792-0222. 


2.0 MONITORING METHODS (DISTRICT ACTIVITIES) 


This section describes the methods used to carry out the Year 3 monitoring activities for the District. The 
monitoring responsibilities of the Refuge are described in Appendix A rather than being reported here. 


2.1 ON-SITE MONITORING 


2.1.1 Substrate Development/Sedimentation 


To meet the project objective of restoring tidal marsh, sedimentation must occur within the Island Ponds. 
Estuarine sediment deposition will form the substrate that is essential for plant colonization and growth, 
and will provide the environment required by benthic organisms. 


Prior to breaching in 2006, a total of 30 sedimentation pins were installed in the three ponds (15, 5, and 
10 pins for Ponds A19, A20, and A21, respectively). The pins, made of 2-inch diameter, Schedule 80 
PVC, were disbursed throughout each pond to measure sediment deposition in various locations. Each pin 
was tagged with a unique ID number. The tag number and pin coordinates are presented in Appendix C. 


The Year 1 and 2 sediment monitoring activities showed that the “Depth Probe” method (i.e., sampling 
the average sediment depth adjacent to each pin) provided a more accurate picture of accretion than 
taking a single measurement at each sediment pin. In addition, sediment modeling efforts attempted in 
Year 2 were not as accurate as anticipated. Therefore, the Year 3 sediment monitoring activities utilized 
the “Depth Probe” sampling method at all sediment pin locations. 


This technique is based upon similar sampling performed at Pond A21 by Scientist’s Dr. John Callaway 
from the University of San Francisco and Lisa Schile from San Francisco State University. The method 
involves taking multiple measurements of sediment thickness approximately 1 meter away from each 
sediment pin and sampling in a circular fashion around each pin. Sediment depth is measured by inserting 
a finely scaled ruler through the fresh mud until the hard gypsum layer is encountered. Eight 
measurements are taken around each pin to achieve a representative average of the sediment depth in each 
location. 


Per the timeline in the RMMP, the annual sediment monitoring for Year 3 took place from October 3" 
through the 7", 2008. 


Data generated from the sampling events are presented in both map and graphical form. Eight month, 12 
month, and 30 months post-breach data are compared to show sediment accretion rates, across each pond, 
over time. 


2.1.2 Levee Breach and Outboard Channel Geometry 


The levee breaches and channels through the outboard marsh are expected to erode in response to tidal 
scour, until equilibrium conditions are achieved. The breach monitoring documents the response of 
breach width to either tidal scour or sedimentation to aid management decisions regarding breach 
maintenance. 


The width of erosion at each of the five levee breaches and the total area of the outboard tidal channels 
were measured in ArcView GIS using the 2008 aerial photographs. Section 2.1.4 below provides details 
about the aerial photographs. The width of each levee breach was measured from east bank to west bank 
at the centerline of each levee and the results were field verified. The area of each outboard tidal channel 
was digitized by delineating along the marsh edge. 


Additionally, per the RMMP, both sides of the outboard tidal channel at Pond A20 were inspected for the 
presence of perennial pepperweed and any remnant side-cast material. 


2.1.3 Aerial Photography 


Aerial photographs were obtained for use in the Year 3 monitoring activities at the Island Ponds. 
Photographs were taken by an airplane-mounted and calibrated camera to achieve a scale of six inch 
resolution. Images were captured during the mid-day hours, at low tide on July 7, 2008. The photos were 
timed to capture peak vegetation production, minimize shadows and glare from sunlight, and maximize 
visibility of vegetation and tidal channels. Photographs were orthorectified and geo-referenced to ensure 
spatial comparability from year to year. Images were taken in both color and infrared. The spatial extent 
of the images included all three Island Ponds as well as the northern side of Coyote Creek and the 
majority of the southern side of the creek. The remainder of the southern edge of Coyote Creek that was 
not covered by the aerial photograph was digitized in the field in order to complete the monitoring tasks 
which involved the south bank of Coyote Creek. 


22 OFF-SITE MONITORING 
2.2.1 Railroad Bridge Scour 


The EIR/EIS (Life Science!, 2003) identified scour at the railroad bridge crossing of Coyote Creek as a 
possible impact of the Island Ponds restoration. Previous modeling of the breaches at the Island Ponds 
(Gross 2003) predicted erosion of approximately two to three feet in depth at the piers. The bridge is 
oriented north to south across Coyote Creek and is supported by a series of bents each comprising three 
piles oriented west to east. For the purposes of this monitoring the bents on the south bank are designated 
1S, 2S, 35, etc, in a south to north direction. The bents on the north bank are designated 1N, 2N, 3N, etc, 
in a north to south direction. The piles in each bent are designated as A (west pile), B (central pile), and C 
(east pile). 


On November 29, 2006, a set of nine photographs were taken of the railroad bridge piles from control 
points adjacent to the bridge to evaluate for signs of scour. The photographs comprised four general shots 
of the bridge piles across Coyote Creek and five close-up photographs to provide more detail of the 
mudflats around the pile bases. In the absence of pre-breach scour measurements, the November 29, 2006 
(Year 1) data is used as the baseline for future monitoring. 


The Year 3 monitoring consisted of photographs taken from the same stations on May 9, August 20, 
October 7, and December 8, 2008. All visual inspections were conducted at low tide above the water 
surface (i.e., not a diver inspection). As in previous years, only the bases of six piles (three on the north 


bank; 1N-A, 1N-B, and 1N-C, and three on the south bank; 1S-A, 1S-B, 1S-C) located in the intertidal 
zone on each side of the bridge were visible. 


As follow up to the Year 2 report recommendations, Union Pacific railroad personnel were contacted to 
discuss whether a more detailed inspection of the bridge piers was necessary. 


2.2.2 Fringe Marsh Scour in Coyote Creek/Scour of Levees Opposite the Breaches 


In the RMMP, it was predicted that the larger tidal prism and associated increased velocities created by 
the breaches at the Island Ponds could result in scour of the fringing marsh along the margins of Coyote 
Creek and cause erosion of the levees adjacent to the creek. This monitoring task investigated the spatial 
changes in fringing marsh area and changes in the position of the fringing marsh-mudflat boundary, as 
well as the integrity of the levees at ponds A15, A17, and A18. 


The extent of scour of the outboard fringe marsh along Coyote Creek was investigated by comparing the 
post-breach aerial imagery from Years 1 and 3. The analysis covered Coyote Creek from the eastern end 
of Pond A19 to the western end of Pond A21 and included marsh on both sides of the creek and 
approximately 200 feet of marsh upstream in Artesian Slough and the Coyote Creek Bypass Channel. 
Similar to the 2007 photos, the 2008 imagery did not cover a portion of the south bank of Coyote Creek. 
This missing section in the 2008 photo was hand digitized in the field to map the marsh edges. 


ArcMap (an ArcView GIS product) was utilized to delineate and depict the marsh edges along Coyote 
Creek. The 2008 delineation was superimposed over the 2006 delineation to highlight any changes in 
post-breach marsh boundaries. These changes in marsh boundaries were then calculated using ArcMap. 


The levees opposite the breaches at ponds A15, A17, and A18 were evaluated by visual inspection and by 
comparing the 2006 and2008 aerial images to evaluate the extent of any changes. 


2.2.3. Rail Levee Erosion 


On May 9, 2008, a Civil Engineer from the District visually inspected the railway levee and took a series 
of photographs of the adjacent Pond A20 western levee and Pond A21 eastern levee. These photographs 
were compared to the Year 1 (2006) photographs to evaluate whether scour is occurring at the pond 
levees or along the railway levee. 


2.2.4 Accelerated Deterioration of the Town of Drawbridge 


The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and that any 
evidence of accelerated erosion will be reported. The monitoring activities undertaken for this 
requirement consisted of monitoring the deterioration of the pond levees adjacent to the Town of 
Drawbridge structures. The western levee of Pond A20 and the eastern levee of Pond A21 were 
monitored to detect any signs of levee erosion which could potentially lead to an undermining of the 
historical structures. 


On May 9, 2008, a Civil Engineer from the District walked the Pond A20 and Pond A21 levees adjacent 
to the Town of Drawbridge, inspecting them for signs of erosion. Similar to Year 1, photographs were 
taken of any area with visible erosion. These Year 3 photographs are compared to the Year 1 


photographs. 


Per the Year 2 report recommendations, on December 8, 2008, a benchmark and location stakes were 
installed in the south-southeast corner of Pond A21 to enable more accurate tracking of erosion 
advancement along this levee due to wave action and levee overtopping. 


An elevation was assigned to the benchmark which references the northwest abutment of the Coyote 
Creek railroad bridge. The top of the benchmark is 4.55 ft lower than the bridge abutment. The location 
stakes were installed to form a series of 8 cross sections along the top of the levee. Baseline elevations 
were gathered immediately adjacent to each stake. Future site visits will be conducted to obtain elevations 
at each of these stakes and any changes will be reported in next year’s report. 
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3.0 MONITORING RESULTS (DISTRICT ACTIVITIES) 


This section describes the results of the District’s monitoring activities. The results of the Refuge’s 
monitoring activities are described in Appendix A rather than being reported here. 


3.1 ON-SITE MONITORING 
3.1.1 Substrate Development/Sedimentation 


Sedimentation data has been collected at the Island Ponds on 8, 12, 16, and 30-month post-breach 
intervals. These results are compared to each other to estimate sediment accretion over that period and 
discern trends within and between ponds (Appendix C). The data are visually presented in the following 
ways: 


1. A map of the ponds depicting the sediment monitoring locations and the average sediment depth 
8, 12 and 30-months post-breach at each location (Figure 3). 


2. Graphs depicting average sediment accretion, based on the “Depth Probe” method, plotted against 
the distance from the nearest breach (Figures 4 to 6) 


In general, Pond A19 has shown the lowest sediment accretion of the three ponds. Utilizing the average 
accretion values for each sampling location (i.e., the average of the 8 measurements taken at each 
sediment pin) only two of the fifteen locations (13%) met the predicted sedimentation rate for the second 
year of 0.4 feet (Figure 4). Utilizing the maximum accretion values for each location (i.e., the maximum 
of the 8 measurements taken at each sediment pin) five of the fifteen sampling stations (83%) met the 
predicted sedimentation rate. 


Of the ten stations, which are deficient with regard to the sediment projections, four are located at the 
extreme northern end of the pond, furthest from the breaches. These locations have still not met the first 
year sediment prediction of 0.2ft/yr. The remaining 6 stations which did not meet the second year 
sediment predictions are located at the southern end of the pond, closest to the breaches (Figure 3). Four 
of these six locations, the ones closest to the breaches, have shown signs of scour between 0.09 ft and 
0.16 ft less accumulation than the prior year’s measurements. 


With regard to sediment accretion extremes in Pond A19, the minimum amount of sediment, 0.03 feet, 
was recorded at the pin closest to the western breach (~477 ft away) which is located on the edge of a 
large channel which is actively scouring. The maximum, 0.54 feet, accrued in the center of the pond 
(~1795 ft from the nearest breach). General trends across the pond show higher sediment deposition in 
the center of the pond, scour in the southern portion of the pond, and minimal accrual at the northern end 
of the pond. 


Pond A20 has shown the highest averages in sediment deposition of the three ponds. Three of the five 
sampling stations (60%) surpassed the predicted sedimentation rate of 0.4ft (Figure 5). The remaining two 
sampling stations are located furthest from the breach at the north end of the pond. One of these two 
stations achieved maximum accretion values above the 0.4 ft/yr predicted rate, but the other (the one 


11 


furthest from the breach) is underperforming and has not yet accrued enough sediment to meet the first 
year sediment prediction of 0.2ft/yr. 


The minimum amount of sediment, 0.10 ft, accrued at the northwestern comer of Pond A20, furthest from 
the breach (1500 ft). The maximum amount of sediment, 1.03 ft, accumulated near the midline of the 
pond on the western side. General trends across the pond show higher sediment deposition in the center 
and southern portion of the pond. 


Pond A21 performed similarly to Pond A20 in relation to sediment deposition. However, Pond A21 
displayed the highest accretion values of all three ponds with over 1.17 ft accruing at one station. Using 
the average accretion values for each sampling location, 50% of the Pond A21 sites (5 of 10 sites) met the 
predicted sedimentation rate for the second year of 0.4 ft (Figure 6). Utilizing the maximum accretion 
values for each location, 70% of the sampling stations met the predicted sedimentation rate. The three 
sites that did not achieve the predicted sedimentation rate are located at the northern end of the pond and 
are furthest away from the breaches. 


With regard to sediment accretion extremes in Pond A21, the minimum amount of sediment, 0.07 feet, 
was recorded in the northeastern portion of the pond while the maximum, 1.17 feet, accrued in the 
southeastern corner of the pond. General trends across Pond A21 show higher sediment deposition in the 
lower 2/3 of the pond with particularly high accumulation in the southeastern and southwestern comers. 


In summary, rates of accretion vary between the ponds and across the surface of each pond. Accretion 
rates are higher in Ponds A20 and A21 than in Pond A19 (Figure 3). In general, accretion is greater at the 
southern end or center of each pond and diminishes at the northern end. 


An accretion rate of 0.4 ft was predicted by HTH and PWA (2005) for the second year. Average sediment 
depths at each monitoring location indicate that 33% of the monitoring stations are accreting sediment at 
rates greater than predicted, while maximum sediment depths at each location indicate that 53% of the 
sampling locations are above the predicted rate. These results indicate that the project, as a whole, is on 
track to meeting the performance criteria for accretion. 


3.1.2 Levee Breach and Outboard Channel Geometry 


The excavated breaches in the levees and outboard marshes were designed to have the same top width (40 
feet), bottom width (6 feet), and invert elevations (2.7 feet NAVD88). Side slopes were variable due to 
large height differences between the top of the levee and the design invert (average difference of 7.0 feet), 
as well as smaller height differences between the top of the marsh and the design invert (average 
difference of 2.5 feet) (GSC VWD, 2006a, b). 


For the purposes of the levee breach monitoring, the 2008 aerial photographs were analyzed and the 
current width of each breach was compared to the 2006 channel widths. In addition, all breach widths 
were field verified. The outboard marsh channels were similarly analyzed by delineating the edge of the 
marsh along each channel and comparing them to the 2006 delineation. The results are shown in Tables 3- 
1 and 3-2, and in Figures 7-11. 


12 


Pond A19 East - Breached on March 7, 2006. The width of the erosion within the former levee footprint 
at the Pond A19 East breach in July 2008 was 140 feet. Therefore, approximately 18 feet of scour has 
occurred within the past year, and 30 feet of scour has occurred since the original August 2006 
measurements. The outboard marsh lost due to breaching activities was 0.02 acres. Subsequent scour of 
the outboard tidal channel resulted in 0.03 acres of marsh loss in 2006, with an additional 0.01 acres of 
scour occurring in 2007, and no additional scour was observed in 2008. Total outboard marsh loss and 
scour three years post-breach is approximately 0.06 acres (Figure 7). 


Pond A19 West - Breached on March 7, 2006. The width of the erosion within the former levee footprint 
at the Pond A19 West breach in July 2008 was 32 feet. Therefore, approximately 4 feet of scour has 
occurred within the past year, and 10 feet of scour has occurred since the original August 2006 
measurements. Similar to last year, the levee at this western breach is not eroding at the same rate as the 
eastern breach. The outboard marsh loss due to breaching activities was 0.03 acres. Subsequent scour of 
the outboard tidal channel resulted in 0.02 acres of marsh loss in 2006, with an additional 0.01 acres of 
scour occurring in 2007, and similar to the east breach, no additional scour was observed in 2008. Total 
outboard marsh loss and scour three years post-breach is approximately 0.06 acres (Figure 8). 


Pond A20 - Breached on March 13, 2006. The width of the erosion within the former levee footprint at 
the Pond A20 breach in July 2008 was 89 feet. Therefore, approximately 7 feet of scour has occurred 
within the past year, and a total of 13 feet of levee scour has occurred since the original August 2006 
measurements. The outboard marsh loss due to breaching activities was inaccurately reported in the 
previous 2 years reports as 0.72 acres. Actual scour which occurred due to breaching activities in March 
2006 was 0.55 acres. Since breaching an additional 0.02 acres of scour has occurred from 2006 to 2008. 
Total outboard marsh loss and scour three years post-breach is approximately 0.57 acres (Figure 9). 


During construction of the Pond A20 breach channel, excavated material was piled two-feet high on the 
east side of the breach channel and three-feet high on the west side (i.e., side-cast berms). The 2007 and 
2008 aerial photographs indicate that all of this material has scoured and the side-cast materials have been 
actively redistributed. In addition, no evidence of perennial peppergrass was observed adjacent to the 
Pond A20 tidal channel during field visits in 2008. 


Pond A21 East - Breached on March 29, 2006. The width of the erosion within the former levee footprint 
at the Pond A21 East breach in July 2008 was 45 feet. Therefore, approximately 8 feet of scour has 
occurred within the past year, and a total of 13 feet of levee scour has occurred since the original August 
2006 measurements. The outboard marsh loss due to breaching activities was 0.28 acres. Subsequent 
scour of the outboard tidal channel resulted in 0.05 acres of marsh loss in 2006, with an additional 0.06 
acres of scour occurring in 2007, and no additional scour was observed in 2008. Total outboard marsh 
loss and scour three years post breach is approximately 0.39 acres (Figure 10). 


Pond A21 West - Breached on March 21, 2006. The width of the erosion within the former levee 
footprint at the Pond A21 West breach in July 2008 was 95 feet. Therefore, approximately 16 feet of 
scour has occurred within the past year and a total of 19 feet of levee scour has occurred since the original 
August 2006 measurements. The outboard marsh loss due to breaching activities was 0.11 acres. 
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Subsequent scour of the outboard tidal channel resulted in 0.14 acres of marsh loss in 2006, with an 
additional 0.01 acres of scour occurring in 2007, and an additional 0.01 acres of scour occurring in 2008. 
Total outboard marsh loss and scour three years post breach is approximately 0.27 acres (Figure 11). 


Continued widening of the five levee breaches was observed between 2006, 2007, and 2008 (Table 3-1). 
Total marsh loss from 2006 through 2008 associated with scour of the outboard tidal channels totaled 
0.12 acres (Table 3-2). Total marsh loss to date at the five breaches, including marsh loss associated with 
construction impacts, totaled 1.35 acres (Table 3-2). 


Table 3-1. Breach Widths (feet) 


Breach Breach Widths Breach Widths in | Breach Widths in Breach Widening 
2006* 2007 2008 2006-2008 
A19 East 110 122 140 30 
A19 West 22 28 32 10 
A20 76 82 89 13 
A21 East 32 37 45 13 
A21 West 76 79 95 19 


*number inclusive of constructed width and subsequent breach widening, 6 months post-breach in 2006 


Table 3-2. Marsh Loss from Scour of Outboard Channels (acres) 


Breach Marsh Scour 2006* Total sie ag o peice pores 
A19 East 0.05 0.06 0.01 
A19 West 0.05 0.06 0.01 
A20 0.55 0.57 0.02 
A21 East 0.33 0.39 0.06 
A21 West 0.25 0.27 0.02 
Totals 1.23 1.35 0.12 


*number inclusive of construction impacts and marsh scour, 6 months post- breach in 2006 
3.2 OFF-SITE MONITORING 


3.2.1 Railroad Bridge Scour 


The 4 sets of 2008 photographs were compared to each other and the November 29, 2006 photographs to 
document changes at each of the photo locations. The photographs from November 2006 and December 
2008 are provided in Appendix B-1. The May, August and October 2008 photographs can be made 
available on request. 


A comparison of photographs between December 8, 2008 and November 29, 2006 show that small scour 
holes around the visible piles have persisted. The scour continues to be more pronounced on the piles on 
the north side of the bridge where the intertidal substrate is soft mud than on the south side where the 
substrate is firmer (a mix of mud, sand, and gravel). 
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There are no structural criteria to assess the significance of observed scour relative to pile function. 
However, the amount of scour at the base of all the piles appears to be less than one foot deep and is 
probably within the design allowance. 


As follow up to last year’s report recommendations, railroad personnel were contacted to discuss the need 
for more detailed bridge monitoring. Russell Young, Manager of Bridge Maintenance for the Union 
Pacific Railroad (UPR), confirmed that UPR staff inspect the bridge twice a year and that their 
inspections are confidential and for internal use only. He indicated that additional in depth monitoring of 
the bridge was not warranted, as they have not documented any signs of scour at this bridge. 


3.2.2 Fringe Marsh Scour in Coyote Creek/Scour of Levees Opposite the Breaches 


The fringing marshes adjacent to the island ponds, along the margins of Coyote Creek, are showing signs 
of both scour and accretion (Figures 2, 7-11). Total marsh loss was calculated at 0.69 acres, and total 
marsh accretion was calculated at 0.40 acres. The north bank is showing more marsh gain than loss, with 
0.29 acres of accretion and 0.26 acres of scour. Collectively the north bank has gained 0.03 acres of marsh 
from 2006 to 2008. The south bank on the other hand has lost more marsh than it has gained, with only 
0.11 acres of accretion and 0.43 acres of scour. Therefore, the south bank has collectively lost 0.32 acres 
of marsh from 2006 to 2008. The majority of the scour which has occurred in these marshes is east of 
Pond A20, while the majority of accretion has occurred west of Pond A19 (Figure 2). 


The breaches appear to be having no localized effect on the levees opposite the island ponds. Ponds A15, 
A17, and A18 levees were evaluated by both visual inspection and by comparing the 2006 and 2008 aerial 
images. The outboard marshes adjacent to these levees are providing a buffer from any scour that could 
potentially undermine these existing levees. Future monitoring events will continue to document any 
progression of sediment dynamics over time. 


3.2.3. Rail Levee Erosion 


The May 9, 2008 field inspection revealed no apparent signs of rail levee erosion or erosion of the 
adjacent Pond A20 levee. Similar to the 2007 monitoring, there was evidence of levee overtopping 
occurring along the southeast corner of the Pond A21 levee. Appendix B-2 provides a comparison of the 
2006 and the 2008 photographs of the rail levee and the adjacent Pond A20 and A21 levees. 


3.2.4 Accelerated Deterioration of the Town of Drawbridge 


As mentioned above in Section 3.2.3, in both 2007 and 2008, it was observed that overtopping had 
occurred on the southeast levee of Pond A21 (Appendix B-3). Wave action during high tide is the most 
likely culprit as this condition has deposited a line of debris atop the southeast corner of the Pond A21 
levee. This levee is adjacent to the Town of Drawbridge however, since the erosion is minimal at this 
time, no structures appear to be in imminent danger. 


In addition, the 2006 monitoring revealed one particular area of concern with regard to levee erosion. This 


eroded section is in the south-southeast corner of Pond A21, approximately 100 feet from two existing 
Town of Drawbridge structures and approximately 70 feet from the remnants of a previously collapsed 
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structure. We have continued to monitor and photo-document this location. Based on a comparison of 
the 2006 and 2008 photographs, minimal new erosion has occurred at this location (Appendix B-3). 
While the erosion appears to have slightly increased in size, the levee is still a barrier between the pond 
and the outboard marsh. At this time, it appears that there is no evident deterioration of any drawbridge 
structures due to the breaching of the salt ponds. A comparison of the 2006 and 2008 photographs are 
included in Appendix B-3. 


Per the Year 2 report recommendations, on December 8, 2008, a benchmark and location stakes were 


installed in the south-southeast corner of Pond A21 to enable more accurate tracking of erosion 
advancement along this levee from wave action and levee overtopping. 
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4.0 DISCUSSION (DISTRICT ACTIVITIES) 
4.1 LESSONS LEARNED 


4.1.1 Activities on Target 


There were no major problems encountered during the sediment measurements in Year 3, however 
mudders needed to access several locations within Ponds A20 and A21. Sediment is continuing to 
accumulate in all 3 ponds and, as a result, salt marsh vegetation is beginning to appear on the surface of 
each pond. Accretion rates are higher in Ponds A20 and A21 than in Pond A19. Over 50% of the 
sampling stations in Ponds A20 and A21 are accreting sediment at rates greater than original predictions 
(0.2 ft/yr), with the highest accretion rate of 1.17 feet in Pond A21. Pond A19 which was on track with 
the prediction for the first year sediment accrual rate, is now slightly behind with only 1/3 of its 
monitoring stations reaching the 0.4 ft predicted accretion rate in year 2. In general, sediment accretion 
rates appear to be on target to achieve vegetation colonization. Next year, sediment accretion will again 
be sampled using the “Depth Probe” method as described in Section 2.1.1. 


Aerial photographs show that all of the levee breaches have continued to widen since breaching. Pond 
A19 and Pond A21, where two breaches were constructed, continue to have one breach significantly 
wider than the other. However, in general all levee breaches have widened a minimum of 10 feet (Breach 
A19W) and a maximum of 30 feet (Breach A19E) since March 2006. Scour along the outboard tidal 
channels has begun to slow down with 3 of the 5 breaches exhibiting no additional scour in 2008 and only 
minimal scour at the remaining two breaches (0.01 acres). 


No scour has been detected along the rail levee or along the Pond A18, A17, and A15 levees opposite the 
breaches. Limited scour has been observed at the base of the railroad bridge piers for the past 2 years. 
However, it is unknown whether this scour occurred pre-breach or post-breach, as there are no 
photographs or measurements to verify the pre-breach conditions of the piers. Union Pacific Railroad 
staff confirmed that they inspect the bridge twice a year and their results are confidential. They indicated 
that additional in depth monitoring of the bridge was not warranted, since they have not yet documented 
any signs of scour at this location. 


4.1.2 Activities Needing Further Investigation 


The flight line for both the 2007 and 2008 aerial photographs was off by a small margin and therefore 
portions of the south bank of Coyote Creek were omitted in both years’ photographs. The two monitoring 
tasks, fringe marsh scour in Coyote Creek and scour of levees opposite the breaches, which rely on these 
aerials needed to be supplemented to fill in the gaps in the photos. This situation is not ideal and will need 
to be rectified for the 2009 photos and beyond. District staff intends to meet directly with the aerial flight 
company in 2009 and lay out the necessary flight lines so the entire site as specified in section 2.1.3 will 
be captured. 
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The fringe marsh on both sides of Coyote Creek is beginning to show signs of both scour and accretion in 
various locations. This phenomenon will continue to be monitored using the annual aerial photographs 


and any increases or decreases in fringe marsh size will be reported in the annual monitoring report. 


In both 2007 and 2008, it was observed that overtopping had occurred on the southeast levee of Pond 
A21. As aresult, in December 2008, a benchmark and location stakes were installed along this levee to 
enable more accurate tracking of the erosion. The elevations of these stakes will be monitored in future 
years, in relation to the benchmark, to document any changes in the levee elevations. 


4.2 


ADAPTIVE MANAGEMENT RECOMENDATIONS 


The railroad bridge pier photographs taken for the past 3 years only document the 6 piles located 
at the highest intertidal edge of Coyote Creek. Since the largest increase in tidal velocity, due to 
an increase in upstream tidal prism, would likely take place through the deepest part of the 
channel, the current method of collecting photographs above the waterline is inadequate to assess 
the condition of the subtidal piles. 


District staff contacted Union Pacific Railroad staff to discuss performing additional monitoring 
at the bridge. The railroad staff ensured us that they inspect the bridge twice a year and that their 
inspections are confidential and for internal use only. They indicated that additional in depth 
monitoring of the bridge was not warranted, since they have not yet documented any signs of 
scour at this location. Based on the railroads response and the lack of useful information this 
current monitoring task is producing, District staff would like to discontinue the quarterly bridge 
pier monitoring two years ahead of schedule. If the railroad determines at a future date that they 
need assistance with this monitoring task, then the District and the Refuge can discuss the issue at 
that time. 
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Figure 4 - Pond A19 Sediment Accretion 8, 12 and 30 Months Post-Breach 
Based on Depth Probe Data 
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Figure 5 - Pond A20 Sediment Accretion 8, 12 and 30 Months Post-Breach 
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Figure 6 - Pond A21 Sediment Accretion 8, 12 and 30 Months Post-Breach 
Based on Depth Probe Data 
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Figure 7. Breach Scour A19E 
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San Francisco Bay NWR Monitoring Requirements for 
Island Ponds Tidal Wetland Restoration Year 3 
Contact: Cheryl Strong, cheryl_strong@fws.gov 


Summary of Tasks 


During Year Three (Y3) of the Island Ponds Tidal Wetland Restoration program, Tasks 5.2.3, 
5.2.4, 5.2.6, and 5.2.7 in the MMP were conducted. The following provides a brief description 
of these tasks and their Y3 results. 


Task 5.2.3: Since the breaching of the Island Ponds, ponds A19 and A20 have both shown an 
increase in channel development in Y3. No new channels have developed in A21. 


Task 5.2.4: During Y3 of native vegetation development monitoring in the Island Ponds, the 
amount of native vegetation increased 34%. Pickleweed development is mostly along the 
borrow ditches as well as in a few areas of the pond interiors. 


Task 5.2.6: Invasive Spartina Project (ISP) treated seven patches of invasive Spartina 
alterniflora hybrids along the south-western outboard levee of pond A21, using helicopter 
broadcast spraying 


Task 5.2.7: Not enough acreage of marsh vegetation has developed to monitor for the California 
Clapper Rail or the Salt Marsh Harvest Mouse. However, monitoring of shorebirds and 
waterfowl on the Island Ponds indicates that many bird species are utilizing these ponds for 
foraging and roosting habitat. 


Task 5.2.3 — Channel Network Evolution Monitoring 


The Channel Network Evolution Monitoring Task (Task 5.2.3) for the Island Ponds is described 
in the Mitigation and Monitoring Plan (MMP) as follows: “Monitoring will consist of extracting 
channel planform morphology from the aerial photographs collected periodically and rectified to 
ensure spatial comparability from photo to photo (see Aerial Photography, Section 5.2.8). 
Evolution of channel networks will be measured over time. Parameters to be measured include 
total surface area of channels and areas of expansion and loss. Monitoring results will be 
incorporated into a table showing, for each pond, the total pond acreage, total channel coverage, 
and percent of pond as channel. Maps will show the channel network in each year, the change 
from prior year that an aerial image was taken, and the change from the baseline.” 


Island Pond channels were similar to past years. However, in 2008, several new channels were 


added to ponds A19 and A20. Pond A21 remains unchanged (Table 1). Figures 1-3 show the 
GIS generated channels from 2006/2007 along with the new channels added in 2008. 
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Table 1: Channel networking development in the Island Ponds, 2006-2008. 


Total Channel Percent Pond as | % Change in Acreage 

Year Pond Pond Acreage Acreage Channel from Previous Year 
2006 A19 265 8.74 3.30 

A20 63 0.85 1.35 

A21 147 3.02 2.05 
2007 A19 265 8.74 3.30 ) 

A20 63 0.85 1.35 ) 

A21 147 3.02 2.05 0 
2008 A19 265 9.06 3.42 3.64 

A20 63 1.01 1.60 18.52 

A21 147 3.02 2.05 ) 
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Figure 1: Channel networking development in pond A19 during 2008. 
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Figure 2: Channel networking development in pond A20 during 2008. 
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Figure 3: Channel networking development in pond A21 during 2008. 
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Task 5.2.4 — Native Vegetation Development 


The Native Vegetation Development Task (Task 5.2.4) for the Island Ponds is described in the 
MMP as an evaluation of the “progress in achieving the success criteria for tidal marsh 
restoration.” To do so, vegetation establishment is monitored using aerial photographs and field 
sampling. 


Before the breaching in 2006, the Island Ponds had no established vegetation as 99% of the total 
area was covered with a hard salt crust gypsum layer (H.T. Harvey & Associates 2004). The 
Island Pond Complex had also become subsided since the creation of the levees, so plant 
colonization cannot occur until sedimentation reaches appropriate marsh plain elevation. 


In 2008, native salt marsh vegetation was mapped by digitizing from the color infrared photos. 
Total native vegetation was 13.3 acres and has shown rapid expansion from the baseline acreage 
of 5.75 acres in 2006 (Table 2). In 2007, vegetation increased approximately 73% and in 2008 it 
increased approximately 34%. In 2008, native vegetation was also seen in a few areas of the 
pond interiors in addition to the borrow ditches (Figures 4-6). Ground monitoring is not required 
until there are at least 30 acres of vegetation, which will likely occur within a few years. 


Table 2: Native vegetation development in the Island Ponds, 2006-2008. 


Acreage of Native Percent Change in 
Salt Marsh Acreage from Previous 

Year Pond Vegetation Year 
2006 A19 2.99 

A20 1.56 

A21 1.20 

total 5.75 
2007 A19 5.10 70.57 

A20 2.20 41.03 

A21 2.65 120.83 

total 9.96 73.22 
2008 A19 6.07 19.02 

A20 2.93 33.18 

A21 4.29 61.89 

total 13.30 33.53 
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Figure 4: Native vegetation development in pond A19 during 2008. 
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Figure 5: Native vegetation development in pond A20 during 2008. 
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Pond A21 Vegetation 
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Figure 6: Native vegetation development in pond A21 during 2008. 
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Task 5.2.6 — Invasive Plant Species Establishment 


The Invasive Plant Species Establishment Task (Task 5.2.6) is described in the MMP as follows: 
“Colonization of the Island Ponds restoration site by non-native invasive species would 
jeopardize the success of the island ponds mitigation and restoration. Many of the important 
ecological benefits of restored tidal marsh vegetation will not be provided by invasive species. 
In particular, invasive non-native plant species may prevent establishment of native tidal marsh 
vegetation. Annual monitoring for invasive smooth cordgrass and its hybrids will occur for the 
duration of the mitigation project (i.e., until vegetation covers 75% of 75 acres). This effort will 
provide early detection and trigger prompt control efforts, before invasive cordgrass can 
dominate any portion of the Island Ponds. Other non-native plant species that may occur with 
increasing frequency in high marsh zones include Perennial Peppergrass, Russian thistle (Salsola 
soda), and New Zealand spinach (Tetragonia tetragonioides). Observations of these and other 
non-native species will be recorded during the aerial photo monitoring and field-truthing, 
conducted under the native vegetation development section (see Section 5.2.4).” 


On September 15, 2008 the ISP treated seven patches of invasive Spartina alterniflora hybrids 
along the south-western outboard levee of pond A21, using helicopter broadcast spraying. 
During this control effort, some native Spartina foliosa adjacent to the invasive patches was also 
sprayed to ensure kill of any native cordgrass plants potentially pollinated by the Spartina 
alterniflora hybrids. Genetic samples taken in 2007 from the interior of the island ponds, Mud 
Slough, and Coyote Creek east of pond A21 were all determined to be native. One clone of 
invasive Spartina alterniflora documented in Triangle Marsh (directly south of pond A21) near 
the railroad tracks was also sprayed in 2008. Results from one sample taken from pond A19 in 
2008 are still pending, but are likely native (Ingrid Hogle - ISP, pers. comm.). While there are 
invasive species such as Lepidium latifolium (Perennial Pepperweed) atop the levee and the 
outboard marshes, no invasive species were confirmed inside the Island Ponds during Y3. 


Task 5.2.7 — Wildlife Monitoring 


The Wildlife Monitoring Task (Task 5.2.7) for the Island Ponds is described in the MMP as 
follows: “The ISP (Initial Stewardship Project) anticipates that restoration of the Island Ponds to 
tidal marsh will provide long-term ecological benefits to native birds (particularly California 
clapper rail) and mammal species (particularly SMHM) [Salt Marsh Harvest Mouse]. In 
addition, the District [SCVWD] has chosen presence of California clapper rail as a performance 
criterion to measure success of their SMP mitigation requirements. Although there are no 
performance criteria or success criteria associated with the presence of other wildlife species, the 
project partners agreed it was prudent to incorporate a wildlife component into this monitoring 
program. Monitoring for bird and mammal species will reveal whether restoration of tidal 
exchange at the Island Ponds produce the anticipated benefits to native wildlife species.” 


A) California Clapper Rail Monitoring — The Refuge will monitor for California clapper rail 
with in the Island Ponds as soon as 30 acres of native vegetation develop. As of Y3, there was 
no suitable habitat available for the California clapper rail. 
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B) SMHM Monitoring — The Refuge will monitor for SMHM in the Island Ponds as soon as 
five acres of contiguous suitable habitat develop. As of Y3, there was no suitable habitat 
available for the SMHM. 


C) Waterfowl and shorebird species — USGS has been counting waterbirds at the Island Ponds 
monthly since October 2002 (with the exception of September 2005) and will continue to do so 
until five years after the first breach. Before the ponds were breached, their standard protocol 
was to conduct counts within three hours of high tide when bird numbers in ponds would be at 
their peak (Takekawa et al. 2005, 2006). After the Island Ponds were breached in March 2006, 
USGS conducted monthly low tide surveys in addition to the high tide surveys to document 
changes in bird-use coincident with changing water levels and habitat evolution (Takekawa et al. 
2006). 


Birds were identified to species with the exception of some similar species that cannot be readily 
distinguished in the field (e.g. dowitchers and scaup). To facilitate analysis of bird species with 
similar habitat requirements, USGS assigned species to foraging guilds (Takekawa et al. 2005, 
2006). These included: 1) dabbling ducks — e.g. northern shovelers (Anas clypeata); 2) diving 
ducks — e.g. ruddy ducks (Oxyura jaimaicensis); 3) eared grebes (Podiceps igricollis); 4) fish 
eaters — e.g. double-crested cormorants (Phalacrocorax auritis); 5) gulls — e.g. ring-billed gulls 
(Larus delawarensis); 6) herons — e.g. great egrets (Ardea alba); 7) medium shorebirds — e.g. 
marbled godwits (Limosa fedoa); 8) phalaropes — e.g. Wilson’s phalaropes (Phalaropus 
tricolor); and 9) small shorebirds — e.g. western sandpipers (Calidris mauri). 


Since the breach of the Island Ponds in March 2006, overall waterbird use has increased in 
almost all guilds of birds with the exception of eared grebes (Figures 7-10). The decline in eared 
grebe use can be attributed to a loss of high-salinity foraging areas when the Island Ponds were 
changed from salt making ponds into tidal ponds. Use of the Island Ponds by dabbling ducks, 
and small and medium shorebirds has increased steadily since the breach in 2006 (Figure 11). 
While many of these birds may be using the ponds as a high tide roost area, shorebirds are also 
using this area for foraging during low tide (Figure 10). In addition diving ducks may be 
foraging for fish in the developing channels. After an initial increase in the use of the ponds by 
gulls, there now appears to be a slow down although ponds A19 and A21 still have more use by 
gulls than before the breach occurred (Figure 7-9, 11). California gulls make up the majority of 
all of the gulls identified during surveys; they are using the Island Ponds primarily as a roosting 
site as the ponds are adjacent to landfills where gulls forage. 


Tables 3 and 4 document the monthly totals of waterbird use at the Island Ponds during high and 
low tide surveys from January to December 2008. 


Monitoring for waterfowl and shorebird use on the Island Ponds will continue to be an important 
indicator to show how the Island Ponds progress from former salt making ponds to tidal ponds 
with increased foraging potential for many waterbirds. 
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Figure 7. Average numbers of birds during high tide surveys at pond A19, 
pre and post breach (+/- SE). 
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Figure 8. Average numbers of birds during high tide surveys at pond A20, 


pre and post breach (+/- SE). 
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Figure 9. Average numbers of birds during high tide surveys at pond A21, 


pre and post breach (+/- SE). 
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Figure 10. Maximum counts of shorebirds at the Island Ponds during 
low tide surveys, post breach. 


12000 
10000 
@Ai19 
8000 
w A20 
A21 
6000 
4000 
2000 
(@) 4 
Medium Shorebirds Small Shorebirds 
Figure 11. Average numbers of waterbirds counted on the Island Ponds, 2003- 
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Table 3: Monthly totals of waterbird-use during high tide surveys at the Island Ponds, 2008. 


are edium ma lonthly 
Dabbling Diving Grebes _ Fish-Eaters Gulls & Herons Shorebirds Phalaropes Shorebirds Species 
Month-Year Pond# Ducks Total Ducks Total Total Total Geese Total TernsTotal _—‘ Total Total Total Total Richness Grand Total 
Jan-08 A19 264 15 2 4 47 2081 4 211 0 81 19 2709 
A20 406 8 0 0 2 9 0 69 ) 1879 21 2375 
A21 318 3 0 0 16 443 1 151 0 317 19 1253 
Feb-08 A19 647 88 2 0 28 1479 3 409 0 159 24 2815 
A20 200 14 0 2 3 214 0 57 0 480 17 970 
A21 876 79 0 2 16 540 4. 220 0 512 24 2249 
Mar-08 A19 55 2 0 0 3 860 0 3 0 0 11 925 
A20 666 0 0 0 0 5 0 400 0 0 12 1071 
A21 1005 8 0 0 16 298 2 499 0 5 20 1834 
Apr-08 A19 65 19 0 30 2 428 0 22 0 3185 16 3752 
A20 118 15 0 0 4 0 0 92 0 601 15 830 
A21 38 3 0 0 3 2 5 17 0 296 14 366 
May-08 A19 56 1 0 0 6 1089 ) 30 0 0 7 1196 
A20 20 0) 0 0 2 1 5 57 0 0 8 85 
A21 75 0 0 0 16 59 4 96 0 0 11 250 
Jun-08 A19 116 0 0 555 0 191 2 322 0 0 9 1186 
A20 13 0 0 0 0 7 0 0 0) 0 5 20 
A21 35 0) 0 0 0 130 5 76 0 0 10 247 
Jul-08 A19 12 1 0 0 0 1084 1 60 ) 1 10 1160 
A20 0 3 0 2 6) 1 0 0 0 0 3 6 
A21 0 0 0 0 0 12 0 205 0 10 3 227 
Aug-08 A19 6 1 0 0 0 309 ) 0 0 0 5 316 
A20 0 3 0 0 0 0 0 0 0 0 1 3 
A21 0 0 0 1 1 27 3 357 0 1 10 390 
Sep-08 A19 1360 97 0 4 0 2 5 130 0 29 18 1627 
A20 74 0) 0 0 0 0 1, 0 0 0 5 77 
A21 912 1 0 11 0 9 4 1 0 6 12 946 
Oct-08 A19 757 4 0 1 0 184 2 0 0 0 11 949 
A20 1345 0) 0 0 0 23 0 80 0 0 7 1448 
A21 927 0 0 0 0 403 6 788 0 2070 20 4195 
Nov-08 A19 986 2 0 1 0 214 0 0 0 0 8 1203 
A20 410 115 0 0 0 37 0 88 0 0 10 650 
A21 1605 59 0 0 0 167 3 1793 0 1484 27 5114 
Dec-08 A19 2047 26 0 0 0 1054 15 914 0 690 23 4746 
A20 932 21 0 0 0 8 ) 417 0 420 14 1798 
A21 3908 42 0 0 0 168 3 2069 0 190 18 6380 
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Table 4: Monthly totals of waterbird-use during low tide surveys at the Island Ponds, 2008. 


are edium ma lonthly 
Dabbling Diving Grebes _ Fish-Eaters Gulls & Herons Shorebirds Phalaropes Shorebirds Species 
Month-Year Pond# Ducks Total Ducks Total Total Total Geese Total TernsTotal _‘ Total Total Total Total Richness Grand Total 
Jan-08 A19 89 0 0 6) 38 5496 0 128 6) 50 12 5801 
A20 285 0 6) 6) 3 88 1 48 0 0 11 427 
A21 21 0) 6) 6) 11 108 0 43 6) 0 10 188 
Feb-08 A19 6) 2 0 6) 34 2463 0 37 0) 76 7 2612 
A20 25 0) 0 0) 0 0 0 1 6) 0 3 27 
A21 4 0 6) 6) 22 145 6) 11 6) 0 8 184 
Mar-08 A19 223 0 6) 6) 15 1345 1 226 6) 8 15 1824 
A20 43 0 6) 6) 2 61 0 35 6) 0 11 141 
A21 148 0) 0 0) 19 119 0) 10 6) 0 13 300 
Apr-08 A19 3 0 0 0) 4 444 0 1 6) 0 6 453 
A20 6) 0 6) 6) 0 6) 0 6) 0 5 1 5 
A21 6 0 6) 1 10 0) 0 6) 6) 28 7 48 
May-08 A19 16 0 6) 6) 0 585 0 7 0) 0 5 609 
A20 19 0) 0 6) 0 32 0 53 0) 7 6 111 
A21 64 0 6) 6) 0 55 6) 20 6) 0 7 142 
Jun-08 A19 39 0 0 33 0 297 1 109 6) 0 6 479 
A20 6) 0 6) 6) 0 71 dL, 3 6) 0 4 75 
A21 7 0) 0 6) 0 214 I, 16 6) 0) 8 238 
Jul-08 A19 3 6) 6) 2 6) 1616 1 168 0 2630 12 4425 
A20 6) 0) 6) 6) 0 24 1 157 6) 100 12 290 
A21 6) 0 0 9 0 33 0 502 0) 8 11 552 
Aug-08 A19 6) 0 0 6) 0 2331 1 643 6) 73 13 3050 
A20 6) 0 6) 6) 0 5 0 158 6) 165 10 328 
A21 6) 0 6) 6) 0 70 0 370 6) 484 12 924 
Sep-08 A19 87 1 6) 6) 0 149 6 360 6) 290 21 895 
A20 6) 0 0 0) 0 5 1. 96 6) 33 12 137 
A21 70 0 0 0) 0 4 1 847 6) 119 13 1042 
Oct-08 A19 1074 0 6) 6) 0 229 4, 698 0 838 16 2840 
A20 33 0) 6) 6) 0 157 3 70 6) 421 18 684 
A21 184 0 6) 6) 0 1250 3 396 0) 171 20 2004 
Nov-08 A19 103 0 0 6) 0 548 1, 269 6) 13 15 934 
A20 7 0 6) 6) 0 443 0 49 6) 0 10 499 
A21 91 0 6) 6) 0 1307 0 699 6) 0 13 2098 
Dec-08 A19 0 6) 6) 0 6) 1528 0 157 6) 1 12 1687 
A20 36 0) 0 6) 0 201 0 224 6) 0 10 462 
A21 6) 0 6) 6) 0 618 0 153 0 0 9 773 
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APPENDIX B-1. 
RAILROAD BRIDGE SCOUR PHOTOGRAPH COMPARISONS 


APPENDIX B-1 
RAILROAD BRIDGE SCOUR PHOTO COMPARISON 
2006 vs. 2008 


Photo 2. East Side of Bridge Looking South. Pile 1N-C in foreground —12/8/08 


/ 


Photo 3. West Side of Bridge Looking South. Pile 1N-A in foreground — 11/29/06 


Photo 4. West Side of Bridge Looking South. Pile 1N-A in foreground — 12/8/08 


Photo 6. West Side of Bridge Looking North. Pile 1S-A in foreground — 12/8/08 


Photo 7. East Side of Bridge Looking North. Pile 1S-C in foreground — 11/29/06 


Photo 8. East Side of Bridge Looking North. Pile 1S-C in foreground — 12/8/08 
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ose-up of pile 1S-A — 11/29/06 
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‘Photo 9. Cl 


Photo 10. Close-up of pile 1S-A — 12/8/08 


Photo 11. Close-up of piles 1S-C (foreground), 1S-B (centre), and 1S-A — 11/29/06 
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Photo 12. Close-up of piles 1S-C (right), 1S-B (centre), and 1S-A (left) — 12/8/08 


Photo 14. Close- -up of pile 1N-A - 12/8/08 
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Photo 15. Close-up of pile 1N-B (looking west) — 11/29/06 
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Photo 16. Clos 


ing west) — 12/8/08 
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Photo 17. lose-up of pile 1N-C — 11/29/06 


Photo 18. Close-up of pile 1N-C — 12/8/08 


APPENDIX B-2. 
RAIL LEVEE PHOTOGRAPHS 


APPENDIX B-2 
RAIL LEVEE PHOTOGRAPHS 
2006 VS. 2007 
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Photo 1. Pond A21 Levee near Rail Levee, view looking north - July 13, 2006. 


Photo 2. Same location as above — May 9, 2008. 


Photo 4. Same location as above — May 9, 2008. 
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Photo 5. West Rail Levee neat Pond A21, view looking north — July 13, 2006. 


Photo 6. Same location as above — May 9, 2008. 
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Photo 7. West Rail Levee near Pond A21, view looking south — July 13, 2006. 
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Photo 8. Same location as above — May 9, 2008. 
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Photo 9. Pond A20 Levee near Rail Levee — July 13, 2007. 


Photo 10. Same location as above — May 9, 2008. 
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looking north — July 13, 2006. 


, View 


Photo 13. East Rail Levee near Pond A20 


Photo 14. Same location as above — May 9, 2008. 


Photo 16. Same location as above — May 9, 2008. 
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APPENDIX B-3 
TOWN OF DRAWBRIDGE PHOTOGRAPHS 


Possible Deterioration Threats 
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Photo 1. Aerial view of railroad and Town of Drawbridge. The red circle (southeast levee 
of Pond A21) depicts the area which is eroding. 


Photo 2. Close up of scour hole in the southeast corner of Pond A21, view looking west — 


Photo 3. Same location as above — May 9, 2008. 


Photo 4. Southeast corner of Pond A21, looking northerly, newly installed benchmark to be 
used to monitor elevation changes in the levee where overtopping and wave action have been 
documented — December 8, 2008 


Photo 5 . Southeast corner of Pond A21, looking southerly, installation of markers to 
track top of levee erosion/scour from wave action and levee overtopping— December 8, 
2008 


APPENDIX C. 
SEDIMENTATION DATA 


APPENDIX C 
Summary of Sediment Accretion at the Island Ponds 


8 Months Post- 12 Months Post- 16 Months Post- 30 Months Post- 
Distance from Breach Accretion Breach Accretion Breach Accretion Breach Accretion 
(feet) ** (feet) *** (feet) ** 


* 8 month data is an average of 3 depth probes. 
** 12, 16, and 30 month data is and average of 8 depth probes. 
***Data was only collected at a select number of pins during the 16 month sampling event. 


ISLAND PONDS MITIGATION 
MONITORING AND REPORTING 
YEAR 4 - 2009 


Prepared by 


Santa Clara Valley Water District 
U.S. Fish and Wildlife Service - Don Edwards National Wildlife Refuge 
John C. Callaway, University of San Francisco 
Lisa M. Schile, University of California Berkeley 
Ellen R. Herbert, San Francisco State University 


January 2010 


1.0 


2.0 


3.0 


4.0 
5.0 
6.0 
7.0 


TABLE OF CONTENTS 


EXECUTIVE SUMMARY 


INTRODUCTION 
1.1 PROJECT BACKGROUND 
1.2 PROJECTS WHICH REQUIRED MITIGATION 


1.3 


1.4 


1.2.1 Initial Stewardship Plan 

1.2.2. Stream Maintenance Program 
1.2.3. Lower Guadalupe River Project 
ISLAND PONDS MITIGATION SITE 
1.3.1 Site Description 

1.3.2. Mitigation Monitoring 

1.3.3. Performance Criteria 

Contacts 


MONITORING METHODS (DISTRICT ACTIVITIES) 


2.1 


2.2 


ON-SITE MONITORING 

2.1.1 Substrate Development/Sedimentation 

2.1.2 Levee Breaches 

2.1.3 Aerial Photography 

OFF-SITE MONITORING 

2.2.1 Fringe Marsh Scour in Coyote Creek 

2.2.2 Rail Levee Erosion 

2.2.3 Accelerated Deterioration of the Town of Drawbridge 


MONITORING RESULTS (DISTRICT ACTIVITIES) 


3.1 


3.2 


ON-SITE MONITORING 

3.1.1 Substrate Development/Sedimentation 

3.1.2 Levee Breaches 

OFF-SITE MONITORING 

3.2.1 Fringe Marsh Scour in Coyote Creek 

3.2.2 Rail Levee Erosion 

3.2.3 Accelerated Deterioration of the Town of Drawbridge 


DISCUSSION (DISTRICT ACTIVITIES) 
REFERENCES 

LIST OF PREPARERS 

FIGURES 


Page No. 


ODD ADAAWAANNN DUWWWNNYNRP RRR FR 


LIST OF TABLES 


Table 1-1. Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, Monitoring 


Duration, Frequency and Timing. 4 
Table 3-1. Breach Widths 11 
LIST OF FIGURES 


Figure 1. Vicinity Map- Location of the Island Ponds Restoration Site 

Figure 2. Average Sediment Depths 8, 12, 30 & 43 Months Post-Breach 

Figure 3. Sediment accretion averaged across all pins over time at Ponds A19, A20, and A21 

Figure 4. Average sediment deposition over time at each pin location in Pond A19 

Figure 5. Average sediment deposition over time at each pin location in Pond A20 

Figure 6. At Pond A20, sediment deposition 43 months post-breach in relation to distance from breach 
Figure 7. Average sediment deposition over time at each pin location in Pond A21 

Figure 8. At Pond A21, sediment deposition 43 months post-breach in relation to distance from breach 
Figure 9. Breach & Fringe Marsh Scour 


LIST OF APPENDICES 


Appendix A. 
Appendix B. 


Appendix C. 


Refuge Monitoring (Methods/Results/Discussion) 
Photographs 

Appendix B-1. Rail Levee Photographs 

Appendix B-2. Pond A21 Levee Erosion Data & Photographs 
Sedimentation Data 


ili 


EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don Edwards 
National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project to fulfill two goals: 
1) to initiate ecological restoration activities as described in the South Bay Salt Pond Initial Stewardship 
Plan (ISP), and 2) to satisfy the tidal marsh mitigation needs of both the Refuge for the ISP, and the 
District for the Stream Maintenance Program and the Lower Guadalupe River Project. 


Breaching of the Island Ponds A19, A20, and A21 occurred in March 2006. Five breaches were cut to 
allow tidal waters to inundate the ponds and begin the process of restoration. In the Restoration and 
Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the District and the Refuge 
agreed to conduct monitoring to track the progress of the restoration. This report presents the Year 4 
(2009) monitoring results for both the District and the Refuge. 


The following is a summary of the monitoring results: 


Sediment is continuing to accumulate in all three Ponds. The highest average rate of accretion occurred at 
Pond A20, closely followed by Pond A21. Pond A19 had the least amount of sediment deposition. 
Across all Ponds, the sediment pins with the highest accretion rates were typically located closest to the 
breaches. All sampling locations accumulated an average of roughly 0.1 ft (30 mm) of sediment since the 
30 month post-breach depth measurements. Since tidal restoration in 2006, one sediment pin at Pond 
A19, and three pins at both Ponds A20 and A21 have accreted over 0.6 ft of sediment. Between the 30 
and 43 month sampling dates, two sediment pins at Pond A19 and one pin at both Ponds A21 and A20 
reached the annual sediment projection, accreting more than 0.2 ft of sediment. 


Levee breach widths have continued to widen at Pond A19, however the breaches at both Pond A21 and 
A20 have remained virtually the same since 2008. A small amount of scour has continued in some areas 
of the fringe marsh along Coyote Creek, while accretion has occurred in others. Total loss of fringe 
marsh since 2006 is approximately 0.96 acres and total gain of fringe marsh is approximately 0.48 acres 
since 2006. As in previous years, no signs of scour have been detected in any of the levees opposite the 
breaches at Ponds A15, A17, and A18. 


Since the breaching of the Island Ponds, both Ponds A19 and A20 have shown an increase in channel 
development. In 2009 however, channel acreage increased by 1 to 3 percent in all three ponds. 


Monitoring vegetation establishment is a biennial requirement and was done in 2008, therefore, it was not 
formally done in 2009. However, notes on vegetation establishment were taken during data collection 
efforts for the sediment monitoring task. Generally speaking, vegetation has established at all three 
Ponds, with Pond A21 displaying the most vegetation coverage. No invasive plants were identified 
within the Island Ponds in 2009. 


E-1 


Not enough acreage of contiguous marsh vegetation has developed to monitor for California clapper rail 
and salt marsh harvest mouse, however, monitoring of shorebirds and waterfowl indicates that many bird 
species are utilizing these ponds for foraging and roosting habitat. 


E-2 


1.0 INTRODUCTION 


1.1 PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife Service 
(USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation to the 475-acre 
Island Pond Complex (the ponds). Five breaches were cut by an amphibious excavator along the south 
side of the ponds to allow tidal waters to inundate the ponds and begin the process of restoration. Two 
breaches (west and east) were cut in Pond A19 on March 7, 2006. A single breach was cut in Pond A20 
on March 13, 2006. Two breaches (west and east) were cut in Pond A21, on March 21 and March 29, 
2006, respectively. This restoration approach is a minimally engineered, passive design, which relies on 
the natural sedimentation processes to restore the ponds to tidal marsh habitat and meet the project goals 
and objectives. The overall restoration goal is to successfully reestablish vegetation, promote re- 
colonization by benthic organisms and provide habitat for various wildlife species. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the larger South 
Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the Refuge implemented the 
Island Ponds Restoration Project to fulfill two goals: 


1. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP 
2. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the District for the 
Stream Maintenance Program (SMP) and Lower Guadalupe River Project (LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the 
District and the Refuge agreed to conduct long-term monitoring to track the progress of the restoration 
and to evaluate whether there are adverse effects from the project (USFWS et al., 2006). Mitigation 
monitoring activities are anticipated to continue for 15 years. This report presents the Year 4 (2009) 
monitoring results. 


1.2 PROJECTS WHICH REQUIRED MITIGATION 


1.2.1 Initial Stewardship Plan 
The ISP was created as an interim step to manage the ponds while a long-term plan is developed for the 
entire South Bay Salt Pond area. The main objectives of the ISP are to: 

"cease commercial salt operations, 

"introduce tidal hydrology to the ponds where feasible, 


" maintain existing high quality open water and wetland wildlife habitat, including habitat for 
migratory and resident shorebirds and waterfowl, 


"assure ponds are maintained in a restorable condition to facilitate future long-term restoration, 


" minimize initial stewardship management costs, 


=" meet all regulatory requirements, especially discharge requirements to maintain water quality 
standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the assessment in the 
EIR/EIS (Life Science!, 2004) and the associated permit requirements, the Refuge has agreed to restore 
unimpeded tidal inundation to approximately 475 acres at the Island Ponds and restore nine acres of tidal 
marsh specifically at Pond A21. 


The permit file number for ISP activities which requires tidal wetland mitigation is San Francisco Bay 
Regional Water Quality Control Board - Order # R2-2004-0018. 


1.2.2 Stream Maintenance Program 


The SMP allows the District to implement routine stream and canal maintenance projects to meet the 
District's flood protection and water supply mandates in a feasible, cost-effective, and environmentally- 
sensitive manner. This program is also intended to assist the District in obtaining multi-year permits for 
these activities, which have currently been issued through 2012. The SMP applies to all of the District's 
routine stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection. SMP activities commenced soon after the District received its final 
SMP permit in August 2002. 


The SMP compensatory mitigation package includes mitigation for impacts to 30 acres of tidal wetlands; 
29 acres from sediment removal activities and one acre from vegetation management activities. Taking 
into account the assessment in the EIR/EIS and the associated permit requirements, the District has agreed 
to restore 30 acres within the Island Ponds to tidal marsh habitat as mitigation for implementation of the 
SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028 
=" U.S. Army Corp of Engineers - Permit # 225255 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2001-0119 


«" USS. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 


1.2.3. Lower Guadalupe River Project 


The LGRP was constructed to convey design flood flows in the lower Guadalupe River between Interstate 
880, in downtown San Jose, and the Union Pacific Railroad Bridge in Alviso. The project was designed to 
balance the needs for flood-control structures and channel maintenance with the goal of protecting and 
enhancing environmental conditions and public access. LGRP construction began in April 2003. 


The LGRP compensatory mitigation package includes mitigation for both temporary and permanent 
impacts to wetland vegetation. Taking into account the assessment in the EIR/EIS and the associated 
permit requirements, the District has agreed to restore 35.54 acres to tidal marsh within the Island Ponds 
to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089 
=" U.S. Army Corp of Engineers - Permit # 248975 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2002-0732 


1.3 ISLAND PONDS MITIGATION SITE 


1.3.1 Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent of the San 
Francisco Bay within Coyote Creek. The ponds are in Alameda County immediately north of the Santa 
Clara County line, in the City of Fremont (Figure 1). These ponds are part of a larger 25-pond system 
known as the Alviso Complex. Prior to their 2006 breaching, this complex contained 7,364 acres of pond 
habitat, 420 acres of saltmarsh outboard of the pond levees, 896 acres of brackish marsh in the adjacent 
sloughs and creeks, as well as associated upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were purchased 
by State and Federal Agencies in 2003. The Island Ponds were middle stage salt evaporator ponds with 
intermediate salinity levels. In March 2006, the District and the Refuge cut five breaches on the south side 
of the ponds to permit full tidal inundation and allow the ponds to passively restore to tidal marsh habitat. 


1.3.2 Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the progress of 
the Island Ponds restoration. The RMMP details the monitoring activities, which are designed to track 
mitigation performance over a 15-year period (USFWS et al., 2006). The monitoring data will be 
compared from year to year to determine trends with respect to meeting performance criteria, permit 
requirements, and provide data for adaptive management actions, if necessary. 


Table 1-1 describes the monitoring schedule for the Island Ponds, including monitoring duration, 
frequency and timing. Table 1-1 also depicts the division of monitoring responsibilities between the 
District and the Refuge. 


Table 1-1. Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, Monitoring 
Duration, Frequency and Timing. 


Responsible 


Party Monitoring Activity 


On-Site Monitoring 


Inundation regime 


Substrate development 


District 


Levee breach and 
outboard marsh channel 
geometry” 


Aerial photo 


Channel network 
evolution® 


Vegetation mapping” 


Year(s) for Each Monitoring Activity ' 


Years 1, 2, 3, 5, 10, and 15 (or until two 
monitoring cycles indicate that full tidal 
exchange has been achieved) 


a) Years 1 and 2 


Frequency 


Completed Task 
2006 - 2007 


Completed Task 
2006-2007 


Seasonal 
Timing 


b) Years 3 to 5 


Annual 


c) Year 6 to 30 acres of vegetation 
Years 1, 2, 3, 5, 10, and 15 


a) Year 1 to 5, 10, and 15 
b) Year 7, 9, 11... to end 
Years 1, 2, 3,5, 10, and 15 


Until mitigation achieved 


Biennial 


Annual 


Annual 
Biennial 


Annual 


Biennial 


Oct 
With aerial 


Jul - Aug 
Jul - Aug 
With aerial 


Jul - Aug? 


Ground-based quantitative 
vegetation sampling 


Invasive Spartina 
monitoring and control 


Wildlife use (CLRA) 


Wildlife use (SMHM) 


Once 30 acres of vegetated area is established 
until 75 acres of 75% vegetation cover is 
achieved 


Year 1 to 75% native vegetation cover 


Begin when 30 acres native vegetation to 
detection 


Begin at five acres contiguous suitable 
habitat, end at SMHM detected 


Biennial 


Annual 


Annual 


Once every 5 
years 


Jul - Aug? 


Sept - Nov 
Jan - Apr 15 


Jun - Aug 


Wildlife use (shorebirds & 
waterfowl) 


Years 1 to5 


Quarterly 


Win, Spr, 
Sum, Fall 


Off-Site Monitoring 


Rail bridge pier scour* a) Years 1to5 Completed Task 
2006-2008 


b) Years 1 to 5 Once per 10-yr 
storm event 


c) Begin at implementation of corrective Quarterly Win, Spr, 
measures, end five years after Sum, Fall 


Fringing marsh scour in a) Years 1 to 5, Final year Annual With aerial 
Coyote Creek? 


Scour of levees opposite a) Years 1 to 3 Completed Task 


District Breaches’ 2006 — 2008 


b) If outboard marsh retreats to levees Annual 
opposite breach, then three additional years 
from occurrence 


Rail line erosion a) Years 1to5 Annual 


b) Years 1 to 5 Once per 10-yr 
storm event 


Deterioration of Town of a) Years 1to5 Annual 
Drawbridge structures 
Water Quality a) Adjacent to breaches — Year 1 Completed Task 
2006 
Completed Task 
b) Upstream & downstream of ponds — Year 1 | 2006 


* (Grayed out tasks above are considered complete) 

' Projected time estimates to achieve performance criteria. Actual duration is dependent upon performance criteria 
and may vary. 

° If CLRA are detected, on-site vegetation monitoring is only allowed from Sept 1 to Jan 31. 

* Monitoring to use annual aerial photograph. 

“ Bridge pier scour will continue to be monitored twice a year by the Union Pacific Railroad staff instead of 


additional monitoring being performed by this Project. (See Year 3-2008 monitoring report for additional details.) 


This report presents the monitoring results collected during the Year 4 (2009) monitoring period. The data 
are presented in detail and are compared to pre-breach and Year 1 -3 results as well as the overall project 
performance criteria identified in the RMMP (USFWS et al., 2006). Since the District and the Refuge 
divided the responsibility for the monitoring activities, the District’s results and conclusions are presented 
in the main body of this report (and Appendices B & C), while the Refuge’s results and conclusions are 
attached as Appendix A. 


1.3.3 Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the Refuge and the 
District. 


The performance criteria for the ISP mitigation are: 


Restore unimpeded tidal action to approximately 475 acres, 

Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond A21, 
Vegetation covers no less than 75% of the nine acres, 

Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


The performance criteria for the SMP mitigation are: 


Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 30 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Presence of California clapper rail at the Island Ponds as detected by a positive response to rail 
call counts using USFWS Endangered Species Office approved survey protocols. This 
performance criterion for the clapper rail mitigation requirement was established by the District 
through negotiations with the USFWS Endangered Species Office in December 2005, 


Targets achieved within 15 years following levee breach. 


The performance criteria for the LGRP mitigation are: 
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Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 35.54 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


CONTACTS 


The District contact is Lisa Porcella, Santa Clara Valley Water District, 5750 Almaden Expressway, San 
Jose, CA 95118-3686. Tel: (408) 265-2607 x2741. 


The Refuge contact is Melisa Helton, Don Edwards San Francisco Bay National Wildlife Refuge, 9500 
Thornton Ave., Newark, CA 94560. Tel: (510) 792-0222ext. 124. 


2.0 MONITORING METHODS (DISTRICT ACTIVITIES) 


This section describes the methods used to carry out the Year 4 monitoring activities for the District. The 
monitoring responsibilities of the Refuge are described in Appendix A rather than being reported here. 


2.1 ON-SITE MONITORING 


2.1.1 Substrate Development/Sedimentation 


To meet the project objective of restoring tidal marsh habitat, sedimentation must occur within the Island 
Ponds. Estuarine sediment deposition will form the substrate that is essential for plant colonization and 
growth, and will provide the environment required by benthic organisms. 


Prior to breaching in 2006, a total of 30 sedimentation pins were installed in the three ponds (15, 5, and 
10 pins for Ponds A19, A20, and A21, respectively). The pins, made of 2-inch diameter, Schedule 80 
PVC, were disbursed throughout each pond and were to be used to measure sediment deposition over 
time. Each pin was tagged with a unique ID number. The tag number and pin coordinates are presented in 
Appendix C. 


The Year 1 and 2 sediment monitoring activities utilized two sampling methods: 1.) measuring the 
distance from the top of each sediment pin to the ground surface, and 2.) the “Depth Probe” method, 
which consisted of taking measurements of the average sediment thickness (distance between the gypsum 
layer and the sediment surface) adjacent to each sediment pin. Sediment modeling efforts were also 
attempted in Year 2 but were unfortunately not accurate enough to discern annual variation. It was 
determined that the depth probe method provided a more accurate picture of pond accretion than taking a 
single measurement at each sediment pin and performing sediment modeling efforts. Therefore, it was 
determined that future sampling efforts would exclusively utilize the depth probe method at all sediment 
pin locations. 


This sampling technique has been used successfully at Pond A21 by Dr. John Callaway (University of 
San Francisco) and Lisa Schile (University of California at Berkeley). The method involves taking 
multiple measurements of sediment thickness approximately 1 meter away from each sediment pin and 
sampling in a circular fashion around each pin. Sediment depth is measured by inserting a finely scaled 
ruler through the fresh mud until the hard gypsum layer is encountered. Eight measurements are taken 
around each pin to achieve a representative average of the sediment depth in each location. 


Per the timeline in the RMMP, the annual sediment monitoring for Year 4 took place on October og" 42" 
and 26". Sediment depths could not be measured at pin A1912 in Pond A149, as the pin is on a section of 
a collapsing creek bank and the gypsum has eroded. 


Data generated from the sampling events are presented in both map and graphical form. Eight month, 12 
month, 30 month, and 43 months post-breach data are compared to show sediment accretion rates, across 
each pond, over time. 


2.1.2. Levee Breaches 


The levee breaches are expected to erode in response to tidal scour, until equilibrium conditions are 
achieved. The levee breach monitoring was not required in this 4" year of monitoring, however, we 
thought it would be useful to continue the annual comparison through year 5. 


The width of each of the five levee breaches was measured in ArcMap (an ArcView GIS product) using 
the 2009 aerial photographs. Section 2.1.3 below provides details about the aerial photographs. The width 
of each breach was measured from east bank to west bank at the centerline of each levee. 


2.1.3 Aerial Photography 


Aerial photographs were obtained for use in the Year 4 monitoring activities at the Island Ponds. 
Photographs were taken by an airplane-mounted and calibrated camera to achieve a scale of six inch 
resolution. Images were captured during the mid-day hours, at low tide on August 10, 2009. The photos 
were timed to capture peak vegetation production, minimize shadows and glare from sunlight, and 
maximize visibility of vegetation and tidal channels. Photographs were orthorectified and geo-referenced 
to ensure spatial comparability from year to year. Images were taken in both color and infrared. The 
spatial extent of the images included all three Island Ponds as well as the northern and southern banks of 
Coyote Creek. 


22 OFF-SITE MONITORING 
2.2.1 Fringe Marsh Scour in Coyote Creek 


In the RMMP, it was predicted that the larger tidal prism and associated increased velocities created by 
the breaches at the Island Ponds could result in scour of the fringing marsh along the margins of Coyote 
Creek and cause erosion of the levees adjacent to the creek. This monitoring task investigates the spatial 
changes in fringe marsh area and documents changes in the fringing marsh and mudflat interface. 


The extent of scour of the outboard fringe marsh along Coyote Creek was investigated by comparing the 
post-breach aerial imagery from Years 1 and 4. The analysis covered the eastern end of Pond A19 to the 
western end of Pond A21 and included marsh on both sides of Coyote Creek as well as approximately 
200 feet of marsh upstream in Artesian Slough and the Coyote Creek Bypass Channel. 


ArcMap was utilized to delineate and depict the marsh boundaries. The 2009 delineation was 
superimposed over the 2006 and 2008 delineations to highlight any changes in post-breach marsh 
boundaries and highlight any annual variability. These changes in marsh boundaries were then calculated 
using ArcMap. 


2.2.2 Rail Levee Erosion 


On June 23, 2009, a Civil Engineer from the District visually inspected the railway levee and took a series 
of photographs of the adjacent Pond A20 western levee and Pond A21 eastern levee. These photographs 


were compared to the Year 1 (2006) photographs to evaluate whether scour is occurring at the pond 
levees or along the railway levee. 


2.2.3 Accelerated Deterioration of the Town of Drawbridge 


The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and that any 
evidence of accelerated erosion will be reported. The monitoring activities undertaken for this 
requirement consist of monitoring the integrity of the pond levees adjacent to the Town of Drawbridge. 
The western levee of Pond A20 and the eastern levee of Pond A21 are monitored to detect any signs of 
levee erosion which could potentially lead to an undermining of the historical structures. 


In 2008, a benchmark and location stakes were installed in the southeast corner of Pond A21 to enable 
more accurate tracking of erosion advancement along this levee which has been caused by wave action 
and levee overtopping. An elevation was assigned to the benchmark which references the northwest 
abutment of the Coyote Creek railroad bridge. (The top of the benchmark is 4.55 ft lower than the bridge 
abutment.) Location stakes were installed to form a series of eight cross sections along the top of the 
levee and baseline elevations were gathered immediately adjacent to each stake. Annual site visits obtain 
elevations at each stake and changes are documented in the annual monitoring reports. 


On June 23, 2009, a Civil Engineer from the District walked the Pond A20 and Pond A21 levees adjacent 
to the Town of Drawbridge, inspecting them for signs of erosion. In addition, the surveying work 
discussed above was performed to collect surface elevation data at the eight cross section locations. 


3.0 MONITORING RESULTS (DISTRICT ACTIVITIES) 


This section describes the results of the District’s 2009 (Year 4) monitoring activities. The results of the 
Refuge’s monitoring activities are described in Appendix A. 


3.1 ON-SITE MONITORING 


3.1.1 Substrate Development/Sedimentation 


Sedimentation data has been collected at the Island Ponds on 8, 12, 30, and 43-month post-breach 
intervals. These results are compared to each other to estimate sediment accretion over that period and 
discern trends within and between ponds (Appendix C). The data are visually presented in the following 
ways: 


1. A map of the ponds depicting the sediment monitoring locations and the average sediment depth 
8, 12, 30 and 43-months post-breach at each location (Figure 2). 


2. Graphs depicting average sediment accretion, plotted against the distance from the nearest breach 
(Figures 3 to 8). 


All three Ponds have accumulated substantial sediment in the 43 months since they were breached 
(Figures 2 and 3). Pond A19 had the lowest accretion rates of the three Ponds (Figure 4). After the first 
year following the levee breaches, Pond A19 accumulated an average of 0.17 feet (52 mm). Accretion 
rates slowed between 12 and 30 months to 0.05 ft (15 mm) but increased again between months 30 and 43 
to an average of 0.09 ft (29 mm). Erosion has occurred around one pin, A1912, which was positioned in a 
location near a breach where the gypsum layer is cracking and eroding. Two of the fifteen pins in Pond 
A19 accumulated more than 0.2 ft of sediment (the annual projected accretion rate) since the 30 month 
post-breach measurements; the depth changes around the other pins ranged from 0 to 0.11 ft. A small 
reduction in sediment of 0.01 ft was documented around one pin, A1908. The three sediment pins located 
farthest from the breaches had the lowest deposition rates; however, there was no statistically significant 
trend between distance from the nearest breach and deposition. 


Pond A20 has accumulated the highest average rate of sedimentation of all three Ponds (Figures 3 and 5). 
During the first year following breach, an average of 0.36 ft (110 mm) of sediment accumulated, and 
between 12 and 30 months and 30 and 43 months, Pond A20 accumulated an average of 0.28 ft (85 mm), 
and 0.10 ft (31 mm), respectively. One out of the five pins in Pond A20 accreted more than 0.2 ft 
between the 30 and 43 month post-breach sampling dates. No significant signs of erosion have occurred 
in Pond A20, although the accretion rate has slowed over time (Figure 3). Deposition was significantly 
higher at pins located closest to the breach (R° = 0.87, p = 0.02; Figure 6). 


Sediment has continually accreted at Pond A21 (Figures 3 and 7). Similar to the other Ponds, deposition 
was the greatest during the first 12 months (0.28 ft; 85 mm), and slowed between 12 and 30 months (0.19 
ft; 58 mm) and 30 to 43 months (0.09 ft; 28 mm). One out of the ten sediment pins accreted more than 
0.2 ft of sediment in Pond A21 between the 30 and 43 month post-breach sampling dates. No signs of 
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erosion were detectable around any of the sediment pins in Pond A21; although the small strip of land 
enabling access to pin A2105 is no longer covered in gypsum and is eroding. Pins located closest to the 
breaches had greater deposition than pins away from the breaches (R° = 0.46, p = 0.03; Figure 8), 
excluding pin A2110, which had significantly greater deposition than any other pin across all Ponds. 


3.1.2 Levee Breaches 


The excavated breaches in the levees and outboard marshes were designed to have the same top width (40 
feet), bottom width (6 feet), and invert elevations (2.7 feet NAVD88). Side slopes were variable due to 
large height differences between the top of the levee and the design invert (average difference of 7.0 feet), 
as well as smaller height differences between the top of the marsh and the design invert (average 
difference of 2.5 feet) (SC VWD, 2006a, b). 


The 2009 aerial photographs were analyzed and the current width of each breach was compared to the 
2006 widths (Table 3-1). The two breaches at Pond A19 continued to scour in 2009 but at a slower rate 
than previous years (A19 East: scoured 7 feet in 2009, 18 feet in 2008 and 12 feet in 2007; A19 West: 
scoured 2 feet in 2009, 4 feet in 2008 and 6 feet in 2007). The breach at Pond A20 did not show 
additional signs of scour in 2009. The west breach of Pond A21 scoured by one additional foot in 2009, 
while the east breach remained stagnant from 2008 to 2009. 


Table 3-1. Breach Widths (feet) 


Breach Breach Widths | Breach Widths | Breach Widths | Breach Widths Wi peer 06- 
2006* 2007 2008 2009 
2009 
A19 East 110 122 140 147 37 
A19 West 22 28 32 34 12 
A20 76 82 89 89 13 
A21 East 32 37 45 45 13 
A21 West 76 79 95 96 20 


*number inclusive of constructed width and subsequent breach widening, 6 months post-breach in 2006 


Cw OFF-SITE MONITORING 
3.2.1 Fringe Marsh Scour in Coyote Creek 


The fringe marshes of Coyote Creek that are adjacent to the island ponds are showing signs of scour in 
some locations and accretion in others (Figures 2). Total marsh loss since 2006 is 0.96 acres, and total 
marsh accretion is 0.48 acres. The north bank of Coyote Creek is showing more accretion than the south 
bank with 0.32 acres and 0.16 acres of accretion respectively. The south bank is showing more signs of 
scour than the north bank with 0.52 acres and 0.44 acres of scour respectively. Collectively (i.e., 
calculating scour minus accretion) the north bank has lost 0.12 acres of marsh, while the south bank has 
lost 0.36 acres. 
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The breaches appear to be having no localized effect on the levees opposite the island ponds. Ponds A15, 
A17, and A18 levees were evaluated by both visual inspection and by comparing the 2006 and 2009 aerial 
images. The outboard marshes adjacent to these levees are providing a buffer from any scour that could 
potentially undermine these existing levees. 


3.2.2. Rail Levee Erosion 


The June 23, 2009 field inspection revealed no apparent signs of rail levee erosion or erosion of the 
adjacent Pond A20 levee. However, the southeast corner of the Pond A21 levee has lost additional 
earthen material; see Section 3.2.3 for details. Appendix B-1 provides a comparison of the 2006 and the 
2009 photographs of the rail levee and the adjacent Pond A20 and A21 levees. 


3.2.3 Accelerated Deterioration of the Town of Drawbridge 


In previous years, it was observed that overtopping had occurred on the southeast levee of Pond A21, 
located adjacent to the railroad alignment and near several Town of Drawbridge structures. In December 
2008, a surveyed benchmark was installed to assist with collecting surveying measurements and enable 
more accurate tracking of erosion advancement along this levee from wave action and levee overtopping. 


On June 23, 2009, District staff performed basic surveying work to collect surface elevation data at the 8 
cross sections previously identified in December 2008. The data collected is shown in Appendix B-2. A 
comparison of the data collected in June 2009 and December 2008 shows very little change in the surface 
elevations at this location. However, other measurements taken at this location show a loss of material 
along the inboard slope of Pond A21. This slope consists of a vertical edge, approximately 2 - 3 feet in 
height, with debris, slumped material, and newly growing pickleweed along the toe. The offset 
measurements taken in this location show an overall reduction in levee width. The loss of material ranges 
from a few inches to almost 1.5 feet at one of the cross sections. These measurements confirm that there 
has been some deterioration of the inboard slope during the 7 months between the 2008 and 2009 surveys. 


In addition, visual observations of the site reveal that a large deposition of debris has collected in the 
southeast corner of the pond, along the inboard levee slope. The debris was made up of decaying 
vegetation, litter and other floating objects. Since this observation occurred on a single site visit, it is 
unclear whether or not this debris has contributed and will continue to contribute to future slope erosion 
(wave break) or if the debris is a temporary condition. 
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4.0 DISCUSSION (DISTRICT ACTIVITIES) 


Across all three ponds, sediment has continued to accumulate 43 months post-breach, indicating that 
subsided ponds have the potential for rapid sediment accumulation and substrate development. Sediment 
accumulation rates remain higher in Ponds A20 and A21 than in A19, though rates in A19 appear to have 
increased between the 30 and 43 month sampling dates. Regardless, sedimentation rates in all Ponds have 
far exceeded sedimentation rates in natural salt marshes in the South Bay (3-4 mm/yr at Greco Island, 
John Callaway, personal observations since 2000). Roughly 23% of the pin locations in the Ponds have 
exceeded the accretion prediction for year 3 (0.6 ft), a decrease from more than 33% of the pins which 
exceeded the year 2 projection (0.4 ft). Sediments are beginning to consolidate and form acceptable 
substrate for vegetation colonization in some parts of the Ponds, while in other areas, the sediment 
remains soupy and mudders are required to access pins. 


Previous studies have shown that sedimentation rates slow as restored areas reach higher elevation 
(including data from Pond A21 collected by Callaway for the State Coastal Conservancy). The reduction 
in deposition rates at the Island Ponds support the hypotheses of Krone (1987) and French (1993), which 
state that areas at higher elevations experience shorter periods of inundation and therefore accumulate less 
sediment. Vertical or volumetric measurement of sediment accumulation may also accentuate this 
reduction over time, as previously deposited sediment consolidates and compacts. Measuring the bulk 
density of accumulated sediment would give additional insight into these dynamics. This may be 
especially important because it appears that vegetation, especially pickleweed, establishes successfully 
primarily in sediments that are relatively consolidated. 


The Ponds appear to be at the high end of sediment accumulation rates (especially ponds A20 and A21), 
and this may be a result of their proximity to the south end of San Francisco Bay where re-suspended 
sediment from local mudflats is carried into the Ponds by wind and wave action. This effect may be 
attenuated upriver in Pond A19, accounting for the slower sedimentation rate in this Pond. Pond A19 is 
also considerably larger than the other Ponds and could have a smaller tidal prism, which would restrict 
the amount of water and, thus, sediment, entering the Pond. Measuring suspended sediment 
concentrations in Ponds and in the water entering through the breaches could provide more insight into 
the disparity between sedimentation rates at A20/A21 and A19. Although the high rates of sedimentation 
at these Ponds may indicate that rapid restoration of salt ponds is possible in the South Bay, it should be 
noted that there is historical evidence that the shallow subtidal areas south of the Dumbarton bridge, like 
Ponds A19-A21, are generally depositional, while other areas in the South Bay may be erosional or 
oscillate between depositional and erosional states (Foxgrover et al. 2004, Jaffe and Foxgrover 2006). 
Restoration projects in other regions of the South Bay may not accumulate sediment as quickly as the 
Island Ponds. 


As more salt pond levees are breached for restoration efforts, it will be important to understand South Bay 


sediment dynamics and the impacts of multiple pond breaches in proximity and also the fate of gypsum in 
these Ponds. The gypsum layer remains intact underneath the developing marsh plain in all three Ponds. 
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However, all three Ponds are showing some thinning and break down of gypsum on the channel edges 
and some gypsum thinning in areas of small channel development on the developing marsh plain. 


Analyses of the 2009 aerial photographs confirm that both levee breaches at Pond A19 have continued to 
widen since 2006. Pond A20 and Pond A21 have shown minimal to no additional scour in 2009. 


The fringe marshes on both sides of Coyote Creek are showing signs of both scour and accretion in 
various locations. Since the 2008 measurements, an additional 0.27 acres of fringe marsh scour has 
occurred, while only 0.08 acres has accreted. 


Data collected from 2008 to 2009 indicates there is some deterioration occurring along the southeast levee 
of pond A21. The inboard levee slope is starting to recede; however, there has been virtually no change to 
the levee height. Since the timeframe between the two site visits was only 7 months and considering that 
the 2009 winter season was relatively light, more data is needed to understand the long term prognosis of 
the erosion occurring at this location. This site will again be monitored in 2010. 
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* Average Sediment Depth are listed in feet in the following order 
8 months 

12 months 

30 months 

43 months 


Image Date: July 7, 2008 


Figure 2. Average sediment depths at 8, 12, 30 and 43 months post-breach. 
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Figure 3. Sediment accretion averaged across all pins increased over time at Ponds A19, A20, and A21 (error bars 
not shown). 
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Figure 4. Average sediment deposition over time at each pin location in Pond A19 (error bars represent +1 standard error; 8 month data represent average of 3 
measurements; all other data represent the average of 8 measurements). 
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Figure 5. Average sediment deposition over time at each pin location in Pond A20 (error bars represent +1 standard 
error; 8 month data represent average of 3 measurements; all other data represent the average of 8 measurements). 
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Figure 6. At Pond A20, sediment deposition 43 months post-breach decreased with increasing distance from the 
breach (error bars represent +1 standard error). 
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Figure 7. Average sediment deposition over time at each pin location in Pond A21 (error bars represent +1 standard 
error; 8 month data represent average of 3 measurements; all other data represent the average of 8 measurements). 
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Figure 8. Excluding pin A2110 (point with the largest sediment accretion), sediment depth decreased with 
increasing channel distance at Pond A21. 
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Figure 9. Breach and Fringe Marsh Scour 
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APPENDIX A 


SAN FRANCISCO BAY NWR MONITORING 


REQUIREMENTS FOR ISLAND PONDS TIDAL WETLAND 
RESTORATION 


San Francisco Bay NWR Monitoring Requirements for 
Island Ponds Tidal Wetland Restoration Year 4 


Summary of Tasks 


During Year Four (Y4) of the Island Ponds Tidal Wetland Restoration program, Tasks 5.2.3, 
5.2.4, 5.2.6, and 5.2.7 were conducted. The following provides a brief description of these tasks 
and their Y4 results. 


Task 5.2.3: Since the breaching of the Island Ponds, Ponds A19 and A20 have both shown an 
increase in channel development. In 2009, Island Pond channels were very similar to past years, 
however, in 2009, some new channels were added the Ponds, increasing channel acreage by 
about 1 to 3 percent. 


Task 5.2.4: Monitoring vegetation establishment is a requirement and was done in 2008, 
therefore, it was not done in 2009. However, some notes on vegetation establishment were taken 
during data collection for the sediment measurements and the results are presented in Task 5.2.4. 


Task 5.2.6: The Invasive Spartina Project (ISP) did not treat invasive Spartina alterniflora 
hybrids in Pond A19, Pond A20 or Pond A21 in 2009 


Task 5.2.7: Not enough acreage of marsh vegetation has developed to monitor for California 
clapper rail and salt marsh harvest mouse, however, monitoring of shorebirds and waterfowl on 
the Island Ponds indicates that many bird species are utilizing these ponds for foraging and 
roosting habitat. 


Task 5.2.3 — Channel Network Evolution Monitoring 


The Channel Network Evolution Monitoring Task (Task 5.2.3) for the Island Ponds is described 
in the Mitigation and Monitoring Plan (MMP) as follows: “Monitoring will consist of extracting 
channel planform morphology from the aerial photographs collected periodically and rectified to 
ensure spatial comparability from photo to photo (see Aerial Photography, Section 5.2.8). 
Evolution of channel networks will be measured over time. Parameters to be measured include 
total surface area of channels and areas of expansion and loss. Monitoring results will be 
incorporated into a table showing, for each pond, the total pond acreage, total channel coverage, 
and percent of pond as channel. Maps will show the channel network in each year, the change 
from prior year that an aerial image was taken, and the change from the baseline.” 


Island Pond channels were very similar to past years. However, in 2009, some new channels 
were added the ponds, increasing channel acreage by about 1 - 3 percent (Table 1). 


Figures 1-3 show the GIS generated channels from previous years along with the new channels 
added in 2009. 


Table 1: Channel Networking in Island Ponds 


Total Channel Percent Pond as | % Change in Acreage 
Year | Pond Pond Acreage Acreage Channel from Previous Year 
2006 A19 265 8.74 3.30 
A20 63 0.85 1.35 
A21 147 3.02 2.05 
0 
2007 Al19g 265 8.74 3.30 
0 
A20 63 0.85 1.35 
0 
A21 147 3.02 2.05 
3.64 
2008 A19 265 9.06 3.42 
18.52 
A20 63 1.01 1.60 
0 
A21 147 3.02 2.05 
1.55 
2009 A19 265 9.20 3.47 
2.97 
A20 63 1.04 1.65 
1.0 
A21 147 3.05 2.07 
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Figure 1: Channel Networking in Pond A19 during 2009 and in Previous Years. 
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Figure 2: Channel Networking in Pond A20 during 2009 and in Previous Years. 
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Figure 3: Channel Networking in Pond A21 during 2009 and in Previous Years. 


Task 5.2.4 — Native Vegetation Development 


The Native Vegetation Development Task (Task 5.2.4) for the Island Ponds is described in the 
MMP as an evaluation of the “progress in achieving the success criteria for tidal marsh 
restoration.” To do so, vegetation establishment is monitored using aerial photographs and 
field sampling. This is a biennial requirement and was done in 2008. Therefore, it was not 
done in 2009. However, some notes on vegetation establishment were taken during data 
collection for the sediment measurements. The results are presented below: 


Vegetation Establishment 
(By Lisa Schile, John Callaway and Ellen Herbert) 


Methods 


At each pin we recorded the presence of vegetation, if any, and estimated cover. Additionally, 
we took photographs of all pins and the area adjacent to them. Photographs were taken from 
the south of each pin, facing north. 


Results 


Vegetation has established at all three Ponds, although Pond A21 has the most vegetation 
coverage out of all three Ponds. At Pond A19, two of the 15 sediment pins (pins A1901 and 
A1902) had sparse cover of short Sarcocornia pacifica (pickleweed; formerly known as 
Salicornia virginica) nearby. Most, if not all, of the vegetation across the Ponds was highly 
dispersed and showed signs of over-inundation. No vegetation was recorded around any of 
the five sediment pins at Pond A20, but S. pacifica and Spartina foliosa (California cord 
grass) were documented while visiting the Ponds. Vegetation cover at Pond A21 has 
increased substantially over the past four years (L. Schile, personal observation). Six of the 
ten sediment pins had S. pacifica growing within 5 m (pins A2101, A2104, A2105, A2107, 
A2108, and A2109). The majority of the southwest corner of Pond A21 is covered in dense, 
healthy S. pacifica (see Appendix B), and much of the area along the western and northern 
borrow ditches of this Pond is vegetated. Pickleweed is also colonizing along major channel 
edges within the western and northern parts of Pond A21, where elevations appear to be 
slightly higher due to naturally-formed levees. Large stands of S. foliosa are also evident 
across the central and southern regions of this Pond, ranging in size from one plant to a solid 
stand, 5 meters in diameter. 


Discussion 


Vegetation has colonized all three Ponds. The majority of vegetation that we observed in 
Ponds A20 and A19 was recently established pickleweed (S. pacifica) seedlings, sparsely 
distributed across areas of consolidated sediment. There were also small patches of S. foliosa 
and several Atriplex triangularis seedlings. Pickleweed establishment has been most 
successful at Pond A21, possibly due to combination of rapid substrate development near the 
breaches and substantial consolidation of sediment at this Pond. Pickleweed establishment at 
all Ponds seems to correspond with consolidated sediment and the formation of natural levees 


along the creek edges, indicating that the natural berms observed in natural salt marshes are 
forming in the newly restored Ponds. 


Finally, there were photos that were taken using a kite-mounted camera in 2007, 2008 and 
2009. See Figures 4, 5 and 6 of Pond A21 to illustrate the dramatic increase in vegetative 
cover. 


Task 5.2.6 — Invasive Plant Species Establishment 


The Invasive Plant Species Establishment Task (Task 5.2.6) is described in the MMP as 
follows: “Colonization of the Island Ponds restoration site by non-native invasive species 
would jeopardize the success of the Island Ponds mitigation and restoration. Many of the 
important ecological benefits of restored tidal marsh vegetation will not be provided by 
invasive species. In particular, invasive non-native plant species may prevent establishment 
of native tidal marsh vegetation. Annual monitoring for invasive smooth cordgrass and its 
hybrids will occur for the duration of the mitigation project (i.e., until vegetation covers 75% 
of 75 acres). This effort will provide early detection and trigger prompt control efforts, before 
invasive cordgrass can dominate any portion of the Island Ponds. Other non-native plant 
species that may occur with increasing frequency in high marsh zones include Perennial 
Peppergrass, Russian thistle (Salsola soda), and New Zealand spinach (Tetragonia 
tetragonioides). Observations of these and other non-native species will be recorded during 
the aerial photo monitoring and field-truthing, conducted under the native vegetation 
development section (see Section 5.2.4).” 


The ISP did not treat invasive Spartina alterniflora hybrids in Pond A19, Pond A20 or Pond 
A21 in 2009. Results from one sample taken from Pond A19 in 2008 was determined to be a 
native Spartina foliosa (Erik Grijalva - ISP, pers. comm.). While there are invasive species 
such as Lepidium latifolium (Perennial Pepperweed) atop the levee and the outboard marshes, 
no invasive species were confirmed inside the Island Ponds during Y4. 


Task 5.2.7 — Wildlife Monitoring 


The Wildlife Monitoring Task (Task 5.2.7) for the Island Ponds is described in the Mitigation 
Monitoring Plan as follows: “The Initial Stewardship Project anticipates that restoration of 
the Island Ponds to tidal marsh will provide long-term ecological benefits to native birds 
(particularly California clapper rails) and mammal species (particularly salt marsh harvest 
mice). In addition, the Santa Clara Valley Water District (SC VWD) has chosen presence of 
California clapper rail as a performance criterion to measure success of their SMP mitigation 
requirements. Although there are no performance criteria or success criteria associated with 
the presence of other wildlife species, the project partners agreed it was prudent to incorporate 
a wildlife component into this monitoring program. Monitoring for bird and mammal species 
will reveal whether restoration of tidal exchange at the Island Ponds produce the anticipated 
benefits to native wildlife species.” 
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Figure 4: Pond A21 Vegetative Cover in April 2007 and September 2009. 
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A) California clapper rail monitoring — The Refuge will monitor for California clapper rail 
within the Island Ponds as soon as 30 acres of native vegetation develop. As of Y4, there was 
not enough suitable habitat available for the California clapper rail. 


B) Salt marsh harvest mouse monitoring — The Refuge will monitor for salt marsh harvest 
mice in the Island Ponds as soon as five acres of contiguous suitable habitat develop. As of 
Y4, there was not enough suitable habitat available for the salt marsh harvest mouse. 


C) Waterfowl and shorebird species — The U.S. Geological Survey (USGS) has been 
counting waterbirds at the Island Ponds monthly since October 2002 (with the exception of 
September 2005) and will continue to do so until five years after the first breach. Before the 
ponds were breached, their standard protocol was to conduct counts within three hours of high 
tide when bird numbers in ponds would be at their peak (Takekawa et al. 2005, 2006). After 
the Island Ponds were breached in March 2006, USGS conducted monthly low tide surveys in 
addition to the high tide surveys to document changes in bird-use coincident with changing 
water levels and habitat evolution (Takekawa et al. 2006). 


Birds were identified to species with the exception of some similar species that cannot be 
readily distinguished in the field (e.g., dowitchers and scaup). To facilitate analysis of bird 
species with similar habitat requirements, USGS assigned species to foraging guilds 
(Takekawa et al. 2005, 2006). These included: 1) dabbling ducks — e.g., northern shovelers 
(Anas clypeata); 2) diving ducks — e.g., ruddy ducks (Oxyura jaimaicensis); 3) eared grebes 
(Podiceps igricollis); 4) fish eaters — e.g., double-crested cormorants (Phalacrocorax auritis); 
5) gulls — e.g., ring-billed gulls (Larus delawarensis); 6) herons — e.g., great egrets (Ardea 
alba); 7) medium shorebirds — e.g., marbled godwits (Limosa fedoa); 8) phalaropes — e.g., 
Wilson’s phalaropes (Phalaropus tricolor); and 9) small shorebirds — e.g., western sandpipers 
(Calidris mauri). 


Since the breach of the Island Ponds in March 2006, overall waterbird use has increased in 
almost all guilds of birds with the exception of eared grebes. The decline in eared grebe use 
can be attributed to a loss of high-salinity foraging areas when the Island Ponds were changed 
from salt making ponds into tidal ponds. Use of the Island Ponds by dabbling ducks 
continued to increase in 2009 during high tide surveys while numbers of small and medium 
shorebirds and gulls and tern decreased. Numbers of small and medium shorebirds increased 
during low tide surveys, however. The decline in the numbers of birds in the gulls and tern 
guild could be due to abatement measures taken at the landfills adjacent to these ponds rather 
than to any process occurring within the ponds themselves. 


Tables 2 - 4 document the monthly totals of waterbird use at the Island Ponds during high and 
low tide surveys from January to December 2009. 


Table 2: Monthly totals of waterbird-use during high and low tide surveys at Pond A19. 


Dabbling Diving Eared Fish- Gulls & Medium Small 
Tide Ducks Ducks Grebes Eaters Geese Terns Herons Shorebirds Shorebirds Grand 
Pond # height Survey date Total Total Total Total Total Total Total Total Total Total 

A19 High 1/22/2009 807 75 2 99 2 985 
2/19/2009 1198 78 5 466 7 793 110 2657 
3/31/2009 2187 30 8 599 171 16 3011 
4/27/2009 140 26 81 1 45 293 
5/26/2009 58 10 6 67 2 81 224 
6/23/2009 50 73 9 24 3 50 209 
7/21/2009 8 9 1 18 
8/21/2009 11 1 12 
9/18/2009 2939 4 3 2946 
10/28/2009 1023 9 10 150 1192 
11/16/2009 656 105 140 901 
12/9/2009 1113 283 103 22 15 1536 

High 
Total 10171 614 188 37 1523 35 1245 171 13984 
Low 1/22/2009 66 2 1469 857 2394 
2/19/2009 3 2371 507 2881 
3/31/2009 2 1 227 495 58 35 818 
4/27/2009 2 395 164 346 907 
5/26/2009 8 181 189 
6/23/2009 6 Al 91 75 213 
7/21/2009 80 221 131 1 433 
8/21/2009 32 165 8 926 426 1557 
9/18/2009 189 651 at 1036 94 1971 
10/30/2009 176 45 2083 1 231 176 2712 
11/16/2009 428 2 1308 2 595 67 2402 
12/9/2009 78 1 824 65 968 

Low 
Total 987 48 121 627 9200 12 5240 1210 17445 

A19 

Total 11158 662 309 664 10723 47 6485 1381 31429 


Table 3: Monthly totals of waterbird-use during high and low tide surveys at Pond A20. 


Dabbling _—Diving Eared Fish- Gulls & Medium Small 
Tide Ducks Ducks Grebes Eaters Geese Terns Herons Shorebirds Shorebirds Grand 
Pond # height Survey date Total Total Total Total Total Total Total Total Total Total 

A20 High 1/22/2009 666 45 2 713 
2/19/2009 302 11 1 9 102 3 428 
3/30/2009 907 22 7 80 53 1069 
4/27/2009 92 6 1 1 100 
5/26/2009 21 2 2 1 26 
6/23/2009 6 1 1 8 
8/21/2009 5 1 6 
9/18/2009 252 2 333 133 720 
10/28/2009 348 348 
11/16/2009 454 44 3 501 
12/9/2009 916 46 33 119 1114 

High 
Total 3964 176 4 8 134 3 608 136 5033 
Low 1/22/2009 112 94 206 
2/19/2009 2 402 90 494 
3/30/2009 9 21 30 
4/27/2009 2 10 30 1 10 53 
5/26/2009 4 13 2 19 
6/23/2009 9 15 24 
7/21/2009 114 47 161 
8/21/2009 61 2 127 87 277 
9/30/2009 12 136 128 9 285 
10/30/2009 40 204 1 92 26 363 
11/16/2009 70 887 1 84 58 1100 
12/9/2009 71 20 287 85 463 

Low 
Total 199 21 1988 4 988 275 3475 

A20 

Total 4163 176 4 29 2122 7 1596 411 8508 


Table 4: Monthly totals of waterbird-use during high and low tide surveys at Pond A21. 


Dabbling Diving Eared Fish- Gulls & Medium Small 
Tide Ducks Ducks Grebes Eaters Geese Terns Herons Shorebirds Shorebirds Grand 
Pond # height Survey date Total Total Total Total Total Total Total Total Total Total 

A21 High 1/22/2009 922 162 3 49 2 115 1253 
2/19/2009 762 114 7 94 3 477 74 1531 
3/30/2009 983 29 5 1116 3 70 2206 
4/27/2009 169 5 14 al 1 7 65 1900 2162 
5/26/2009 41 10 16 54 121 
6/23/2009 10 16 10 5 294 335 
7/21/2009 1 3 187 191 
8/21/2009 3 3 23 1 30 
9/18/2009 2933 4 20 410 30 3397 
10/28/2009 1079 5 257 365 1706 
11/16/2009 2958 Al 1 1 3001 
12/9/2009 1267 316 136 1 583 30 2333 

High 
Total 11127 667 5 36 13 1701 62 2621 2034 18266 
Low 1/22/2009 95 569 200 864 
2/19/2009 255 1920 45 2220 
3/30/2009 7 146 40 193 
4/27/2009 2 1 3 2 95 103 
5/26/2009 1 1 11 1 14 
6/23/2009 43 5 94 142 
7/21/2009 8 5 236 103 352 
8/21/2009 2 2 304 619 927 
9/30/2009 29 1 427 168 625 
10/30/2009 370 158 38 566 
11/16/2009 646 2 447 357 66 1518 
12/9/2009 67 763 135 965 

Low 
Total 840 3 263 3520 12 2627 1224 8489 

A21 

Total 11967 670 5 36 276 5221 74 5248 3258 26755 
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APPENDIX B-1 
RAIL LEVEE PHOTOGRAPHS 
2006 VS. 2009 
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Photo 1. Pond A21 Levee located west of Rail Levee, view looking north - July 13, 2006. 
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Photo 2. Same location as above — June 23, 2009. 


Photo 3. Pond A21 Levee located west of Rail Levee, view looking south — July 13, 2006. 
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Photo 4. Same location as above — June 23, 2009. 


Photo 5. West Rail Levee adjacent to Pond A21, view looking north — July 13, 2006. 


Photo 6. Same location as above — June 23, 2009. 
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Photo 7. West Rail Levee adjacent to Pond A21, view looking south — July 13, 2006. 


Photo 8. Same location as above — June 23, 2009. 
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Photo 9. Pond A20 Levee located east of Rail Levee, view looking north — July 13, 2007. 
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Photo 10. Same location as above — June 23, 2009. 
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Photo 11. Pond A20 Levee located east of Rail Levee, view looking south — July 13, 2006. 
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Photo 12. Same location as above — June 23, 2009. 
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Photo 13. East Rail Levee adjacent to Pond A20, view looking north — July 13, 2006. 
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Photo 14. Same location as above — June 23, 2009. 
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Photo 15. East Rail Levee adjacent to Pond A20, view looking south — July 13, 2006. 


Photo 16. Same location as above — June 23, 2009. 


APPENDIX B-2. 
POND A21 LEVEE EROSION DATA & PHOTOGRAPHS 


Pond A21 Levee Erosion Data & Photographs 

date of survey 06/23/2009 survey data by: S. Katric and L. Porcella 

Notes: 

1. spreadsheet represents elevations taken to monitor Pond 21 levee height where wave action is overtopping southeastern corner of pond 

2. Eight sections are being monitored, all within 100 +/- feet of each other 

3. Wooden stakes (usually 2, 3 at one location) were installed at each section where elevations adjacent to the stakes were taken 

4. Measurements were taken between stakes and the pond side edge of levee in order to monitor how quickly the pond side of the levee is eroding. 
5. Photos of each section were taken to identify stake locations and section numbers. 

. A benchmark was installed using a metal "T" stake. 

. The T-stake elevation was established by surveying an "X" on the northwest railroad bridge abutment, calling the abutment elevation 10.00 (ten) 
. If RR abutment is elev 10.0, then T-stake benchmark elevation is 5.45 feet 


Stake furthest from Pond/closest to outboard 
Stake Nearest Pond Middle Stake Marsh 


2009 
change in 2008 2009 change in 2008 2009 change in] offset 2008 2009 change in 
elevation] offset offset offset ground ground | elevation | between | ground ground | elevation 


on 


between | between | between } between ]| surface surface | between | pond and] surface | surface | between offset 
2008 and Jpond and]}pond and] 2008 and J elevation | elevation | 2008 and | middle J] elevation | elevation | 2008 and | between 
2009 (ft) | stake (ft) | stake (ft) | 2009 (ft) 2009 (ft) | stake (ft) 2009 (ft) | pond (ft) 


658 


3 
F600 | 5.17 | 10.83) | 


NOTES/OBSERVATIONS: 
1. most elevations were slightly higher (only one lower) indicating no substantial change in levee elevation 
2. most offsets indicate a loss of levee on pond side with max loss at 1.25 feet at station 3 
3. we should expect offsets between first stake and pond should continue to decrease from erosion (see photos) 


2008 photo looking northerly 2008 photo looking westerly 
Benchmark "T-stake" location Benchmark "T-stake" location 


2009 photo looking northerly 2009 photo looking westerly 
with section 4 and 5 in the background of marking stakes and debris pile inboard of levee 


APPENDIX C. 
SEDIMENTATION DATA 


fot} foe || |= | 

(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (ft) 

| aio | arsos | 109 | os | so | 9 | ve | s7_ | 7 | ma | im | 125 | 757 | 027 | 002 | 
| aio | arso9 | rom | ea | 9 | 136 | 3 | 139 | 94 | ms | 70 | 10500 | 279 | 034 | 0.03 | 
| aio | ais | rom | 69 | si | 63 | 7e | 7 | e: | s4 | so | 50a | 445 | 022 | 001 | 
| aio | aigi3 | 10209 | 240 | 170 | 154 | 147 | 164 | 163 | 62 | 97 | 15213 | 19.05 | 0.50 _| 0.06 | 
sm I I ete eee 


a TN A ee 
10/12/09 

Hee B07 ON oP RT GS PT OT TT TSN TT 

| 20 | a2ooa | rora6ioo | 164 | 340 | 353 | 369 | 344 | 326 | 316 | 301 | 32538 | 2452 | 1.07 _| 0.08 | 

ae a ee eee ree er og i eae eT, 


| ai | azroa | roo | 77 | 76 | 49 | 55 | 132 | eo | 3 | 23 | 8050 | ee7 | 026 | 003 | 
21} antes free} aes fag fast fave fico fap fe we {isso f so | oso {0.02 | 


A2106 | 10/9/09 123.88 14.01 0.41 0.05 


Rep 1 Rep 2 Rep 3 Rep 4 Rep5 Rep 6 


Rep 7 Rep 8 Average SE Average SE 
Depth Depth 

Pond ID Date (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (ft) (ft) 

A21 A2107 | 10/9/09 147 139 148 121 131 126 140 148 137.50 3.70 0.45 0.01 

A21 235 479_| 284.75 | 2849 | 0.93 | 0.09 | 

A21 294 253 

A2L 378 


a3 | 451.00_| 26.13 | 148 | 0.09 | 


Note: The gypsum layer surrounding pin A1912 had subsided and cracked. No measureable sediment deposition was detectable. 
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EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don Edwards 
National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project to fulfill two goals: 
1) to initiate ecological restoration activities as described in the South Bay Salt Pond Initial Stewardship 
Plan (ISP), and 2) to satisfy the tidal marsh mitigation needs of both the Refuge for the ISP, and the 
District for the Stream Maintenance Program and the Lower Guadalupe River Project. 


Breaching of the Island Ponds A19, A20, and A21 occurred in March 2006. Five breaches were cut to 
allow tidal waters to inundate the ponds and begin the process of restoration. In the Restoration and 
Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the District and the Refuge 
agreed to conduct monitoring to track the progress of the restoration. This report presents the Year 5 
(2010) monitoring results for both the District and the Refuge. 


The following is a summary of the monitoring results: 


4.5 years after breaching, sediment is continuing to accumulate in all three Ponds. Similar to previous 
years, the highest average rate of accretion occurred at Pond A20 followed by Pond A21, with Pond A19 
having the least amount of sediment deposition. All sampling locations accumulated an average of 
approximately 0.14 ft of sediment in the past year, while average cumulative accumulation since the 2006 
breaching was 0.67 ft across the 3 Ponds. 


Levee breach widths seem to be reaching equilibrium as erosion at all of the breaches has slowed in the 
past 2 years. Both breaches at Pond A21 have widened slightly in the past year (1-4 feet) and the west 
breach of Pond A19 also enlarged by a three feet since the 2009 monitoring. However, the breach at Pond 
A20 has not widened in either of the past 2 years. 


The outboard tidal channels, originally cut by the excavator, have also seemed to stabilize, as only 0.04 
acres of scour has occurred in the past 2 years at all five channels combined. 


A small amount of scour has continued in some areas of the fringe marsh along Coyote Creek, while 
accretion has occurred in others. Total loss of fringe marsh since 2006 is approximately 1.25 acres while 
total gain of fringe marsh is approximately 0.68 acres. As in previous years, no signs of scour have been 
detected at any of the levees opposite the breaches for Ponds A15, A17, and A18. 


In 2010, the channel networks within the Ponds expanded more than in previous years, increasing the 
overall channel acreage by approximately 11 percent. There is now a total of 14.8 acres of channels 
within the Ponds. 


Vegetation growth has shown a rapid expansion over the past 4 years from the 5.75 acres documented in 
2006. As of the 2010 monitoring a total of 31.19 acres of native vegetation has established in the Ponds, 
with the majority (> 21 acres) colonizing in Pond A21. As in previous years, no invasive Spartina was 
observed within the Ponds. 


E-1 


No monitoring was conducted in 2010 for California clapper rail or salt marsh harvest mouse. However, 
monitoring conducted for shorebirds and waterfowl indicated that many bird species are utilizing these 
Ponds for foraging and roosting habitat. 


E-2 


1.0 INTRODUCTION 


1.1 PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife Service 
(USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation to the 475-acre 
Island Pond Complex (the ponds). Five breaches were cut by an amphibious excavator along the south 
side of the ponds to allow tidal waters to inundate the ponds and begin the process of restoration. Two 
breaches (west and east) were cut in Pond A19 on March 7, 2006. A single breach was cut in Pond A20 
on March 13, 2006. Two breaches (west and east) were cut in Pond A21, on March 21 and March 29, 
2006, respectively. 


This restoration approach is a minimally engineered, passive design, which relies on the natural 
sedimentation processes to restore the ponds to tidal marsh habitat and meet the project goals and 
objectives. The overall restoration goal is to successfully reestablish vegetation, promote re-colonization 
by benthic organisms and provide habitat for various wildlife species. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the larger South 
Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the Refuge implemented the 
Island Ponds Restoration Project to fulfill two goals: 


1. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP 
2. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the District for the 
Stream Maintenance Program (SMP) and Lower Guadalupe River Project (LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the 
District and the Refuge agreed to conduct long-term monitoring to track the progress of the restoration 
and to evaluate whether there were adverse effects from the project (USFWS et al., 2006). Mitigation 
monitoring activities were anticipated to continue for 15 years. This report presents the Year 5 (2010) 
monitoring results. 


1.2 PROJECTS WHICH REQUIRED MITIGATION 


1.2.1 Initial Stewardship Plan (ISP) 
The ISP was created as an interim step to manage the ponds while a long-term plan was developed for the 
entire South Bay Salt Pond area. The main objectives of the ISP are to: 

= cease commercial salt operations, 

= introduce tidal hydrology to the ponds where feasible, 


= maintain existing high quality open water and wetland wildlife habitat, including habitat for 
migratory and resident shorebirds and waterfowl, 


= assure ponds are maintained in a restorable condition to facilitate future long-term restoration, 


= minimize initial stewardship management costs, 


= meet all regulatory requirements, especially discharge requirements to maintain water quality 
standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the assessment in the 
EIR/EIS (Life Science!, 2004) and the associated permit requirements, the Refuge has agreed to restore 
unimpeded tidal inundation to approximately 475 acres at the Island Ponds and restore nine acres of tidal 
marsh specifically at Pond A21. 


The permit file number for ISP activities which require tidal wetland mitigation is the San Francisco Bay 
Regional Water Quality Control Board - Order # R2-2004-0018. 


1.2.2 Stream Maintenance Program (SMP) 


The SMP allows the District to implement routine stream and canal maintenance projects to meet the 
District's flood protection and water supply mandates in a feasible, cost-effective, and environmentally- 
sensitive manner. This program is also intended to assist the District in obtaining multi-year permits for 
these activities, which have currently been issued through 2012. The SMP applies to all of the District's 
routine stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection. SMP activities commenced soon after the District received its final 
SMP permit in August 2002. 


The SMP compensatory mitigation package includes mitigation for impacts to 30 acres of tidal wetlands; 
29 acres from sediment removal activities and one acre from vegetation management activities. Taking 
into account the assessment in the EIR/EIS and the associated permit requirements, the District has agreed 
to restore 30 acres within the Island Ponds to tidal marsh habitat as mitigation for implementation of the 
SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
= San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028 
= U.S. Army Corp of Engineers - Permit # 22525S 


= California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2001-0119 


* US. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 


1.2.3. Lower Guadalupe River Project (LGRP) 


The LGRP was constructed to convey design flood flows in the Lower Guadalupe River between 
Interstate 880, in downtown San Jose, and the Union Pacific Railroad Bridge in Alviso. The project was 
designed to balance the needs for flood-control structures and channel maintenance with the goal of 


protecting and enhancing environmental conditions and public access. LGRP construction began in April 
2003. 


The LGRP compensatory mitigation package includes mitigation for both temporary and permanent 
impacts to wetland vegetation. Taking into account the assessment in the EIR/EIS and the associated 
permit requirements, the District has agreed to restore 35.54 acres to tidal marsh within the Island Ponds 
to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
= San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089 
= U.S. Army Corp of Engineers - Permit # 24897S 


= California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2002-0732 


1.3 ISLAND PONDS MITIGATION SITE 


1.3.1 Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent of the San 
Francisco Bay within Coyote Creek. The ponds are in Alameda County immediately north of the Santa 
Clara County line, in the City of Fremont (Figure 1). These ponds are part of a larger 25-pond system 
known as the Alviso Complex. Prior to their 2006 breaching, this complex contained 7,364 acres of pond 
habitat, 420 acres of saltmarsh outboard of the pond levees, 896 acres of brackish marsh in the adjacent 
sloughs and creeks, as well as associated upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were purchased 
by State and Federal Agencies in 2003. The Island Ponds were middle stage salt evaporator ponds with 
intermediate salinity levels. In March 2006, the District and the Refuge cut five breaches on the south side 
of the ponds to allow full tidal inundation and permit the ponds to passively restore to tidal marsh habitat. 


1.3.2 Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the progress of 
the Island Ponds restoration. The RMMP details the monitoring activities which are designed to track 
mitigation performance over a 15-year period (USFWS et al., 2006). The monitoring data will be 
compared from year to year to determine if the project is meeting performance criteria, permit 
requirements, and to provide data for adaptive management actions, if necessary. 


Table 1-1 describes the monitoring schedule for the Island Ponds, including monitoring duration, 
frequency and timing. Table 1-1 also depicts the division of monitoring responsibilities between the 
District and the Refuge. 


Table 1-1. Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, Monitoring 
Duration, Frequency and Timing. 


Responsible 
Party 


Monitoring Activity 


On-Site Monitoring 


District 


Inundation regime 


Substrate development 


Levee breach and 
outboard marsh channel 
geometry* 


Aerial photo 


Channel network 
evolution? 


Vegetation mapping* 


Year(s) for Each Monitoring Activity ' 


Years 1, 2,3, 5, 10, and 15 (or until two 
monitoring cycles indicate that full tidal 
exchange has been achieved) 


a) Years | and 2 


Frequency 


Completed Task 
2006 - 2007 


Completed Task 
2006-2007 


Seasonal 
Timing 


b) Years 3 to 5 


Completed Task 
2010 


c) Year 6 to 30 acres of vegetation 


Years 1, 2, 3,5, 10, and 15 


a) Year | to 5, 10, and 15 


Biennial 


Annual 


Annual 


With aerial 


Jul - Aug 


b) Year 7,9, 11... to end 
Years 1, 2,3, 5, 10, and 15 


Until mitigation achieved 


Biennial 


Annual 


Biennial 


Jul - Aug 
With aerial 


Jul - Aug” 


Ground-based quantitative 
vegetation sampling 


Invasive Spartina 
monitoring and control 


Wildlife use (CLRA) 


Once 30 acres of vegetated area is established 
until 75 acres of 75% vegetation cover is 
achieved 


Year 1 to 75% native vegetation cover 


Begin when 30 acres native vegetation to 
detection 


Biennial 


Annual 


Annual 


Jul - Aug? 


Sept - Nov 


Jan - Apr 15 


Wildlife use (SMHM) 


Begin at five acres contiguous suitable 
habitat, end at SMHM detected 


Once every 5 
years 


Jun - Aug 


Wildlife use (shorebirds & 
waterfowl) 


Years | to 5 


Completed Task 
2010 


Off-Site Monitoring 


Rail bridge pier scour* a) Years | to 5 Completed Task 
2006-2008 


b) Years 1 to5 Completed Task 
2010 


c) Begin at implementation of corrective N/A 
measures, end five years after 


Fringing marsh scour in a) Years | to 5, Final year Annual 


Coyote Creek? 


Scour of levees opposite a) Years | to 3 Completed Task 
District | breaches* 2006 — 2008 


b) If outboard marsh retreats to levees N/A 
opposite breach, then three additional years 
from occurrence 


Rail line erosion a) Years 1 to 5 Completed Task 
2010 


b) Years 1 to5 Completed Task 
2010 
Deterioration of Town of a) Years 1 to5 Completed Task 
Drawbridge structures 2010 


Water Quality a) Adjacent to breaches — Year 1 Completed Task 
2006 


Completed Task 
b) Upstream & downstream of ponds — Year 1 | 2006 


* (Grayed out tasks above are considered complete) 

' Projected time estimates to achieve performance criteria. Actual duration is dependent upon performance criteria 
and may vary. 

° If CLRA are detected, on-site vegetation monitoring is only allowed from Sept 1 to Jan 31. 

> Monitoring to use annual aerial photograph. 

* Bridge pier scour will continue to be monitored twice a year by the Union Pacific Railroad staff instead of 
additional monitoring being performed by this Project. (See Year 3-2008 monitoring report for additional details.) 
This report presents the monitoring results collected during the Year 5 (2010) monitoring period. The data 
are presented in detail and are compared to pre-breach and Year 1 - 4 results as well as the overall project 
performance criteria identified in the RMMP (USFWS et al., 2006). Since the District and the Refuge 
divided the responsibility for the monitoring activities, the District’s results and conclusions are presented 
in the main body of this report (and Appendices B & C), while the Refuge’s results and conclusions are 

attached as Appendix A. 


1.3.3. Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the Refuge and the 
District. 


The performance criteria for the ISP mitigation are: 


Restore unimpeded tidal action to approximately 475 acres, 

Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond A21, 
Vegetation covers no less than 75% of the nine acres, 

Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


The performance criteria for the SMP mitigation are: 


Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 30 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Presence of California clapper rail at the Island Ponds as detected by a positive response to rail 
call counts using USFWS Endangered Species Office approved survey protocols. (This 
performance criterion for the clapper rail mitigation requirement was established by the District 
through negotiations with the USFWS Endangered Species Office in December 2005.) 


Targets achieved within 15 years following levee breach. 


The performance criteria for the LGRP mitigation are: 


1.4 


Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 35.54 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


CONTACTS 


The District contact is Lisa Porcella, Santa Clara Valley Water District, 5750 Almaden Expressway, San 
Jose, CA 95118-3686. Tel: (408) 265-2607 ext. 2741. 


The Refuge contact is Melisa Helton, Don Edwards San Francisco Bay National Wildlife Refuge, 9500 
Thornton Ave., Newark, CA 94560. Tel: (510) 792-0222 ext. 124. 


2.0 MONITORING METHODS (DISTRICT ACTIVITIES) 


This section describes the methods used to carry out the Year 5 monitoring activities for the District. The 
monitoring responsibilities of the Refuge are described in Appendix A rather than being reported here. 


2.1 ON-SITE MONITORING 


2.1.1 Substrate Development/Sedimentation 


Estuarine sediment deposition will form the substrate that is essential for plant colonization and growth at 
the Island Ponds. In addition, it will provide the habitat required for benthic organisms to live and thrive. 
Therefore, sedimentation needs to occur at the Island Ponds to meet the overall project goal of restoring 
tidal marsh habitat. 


Prior to breaching in 2006, a total of 30 sedimentation pins were installed in the three ponds (15, 5, and 
10 pins for Ponds A19, A20, and A21, respectively). The pins, made of 2-inch diameter, Schedule 80 
PVC, were disbursed throughout each pond and were to be used to measure sediment deposition over 
time. Each pin was tagged with a unique ID number. The tag number and pin coordinates are presented in 
Appendix C. 


The Year 1 and 2 sediment monitoring activities utilized two sampling methods: 1.) measuring the 
distance from the top of each sediment pin to the ground surface, and 2.) the “Depth Probe” method, 
which consisted of taking measurements of the average sediment thickness (distance between the gypsum 
layer and the sediment surface) adjacent to each sediment pin. Sediment modeling efforts were also 
attempted in Year 2 but were unfortunately not accurate enough to discern annual variation. In Year 3, it 
was determined that the depth probe method provided a more accurate picture of pond accretion than 
taking a single measurement at each sediment pin and performing sediment modeling efforts. Therefore, it 
was determined that future sampling efforts would exclusively utilize the depth probe method at all 
sediment pin locations. This sampling technique has been used successfully at Pond A21 by Dr. John 
Callaway (University of San Francisco) and Lisa Schile (University of California at Berkeley). The 
method involves taking multiple measurements of sediment thickness approximately 1 meter away from 
each sediment pin and sampling in a circular fashion around each pin. Sediment depth is measured by 
inserting a finely scaled ruler through the fresh mud until the hard gypsum layer is encountered. Eight 
measurements are taken around each pin to achieve a representative average of the sediment depth in each 
pin location. 


Per the timeline in the RMMP, the annual sediment monitoring for Year 5 took place on October 12", 
13", 15", 28" and 29" 2010. 


Data generated from the sampling events are presented in both map and graphical form. Twelve month, 
30 month, 43 month, and 55-month post-breach data are compared to show sediment accretion rates, 
across each pond, over time. 


2.1.2 Levee Breach and Outboard Channel Geometry 


The levee breaches and channels through the outboard marsh are expected to erode in response to tidal 
scour, until equilibrium conditions are achieved. The width of each levee breach and the total area of the 
outboard scour was measured in ArcMap using the 2010 aerial photographs. Breach widths were 
measured from east bank to west bank along the centerline of each levee, while the area of each outboard 
tidal channel was calculated by delineating the current marsh edge. Section 2.1.3 below provides details 
about the aerial photographs. 


2.1.3. Aerial Photography 


Aerial photographs were obtained for use in several of the Year 5 monitoring activities. Photographs were 
taken by an airplane-mounted and calibrated camera to achieve a scale of six inch resolution. Images were 
captured during the mid-day hours, at low tide on July 5, 2010. The photos were timed to capture peak 
vegetation production, minimize shadows and glare from sunlight, and maximize visibility of vegetation 
and tidal channels. Photographs were orthorectified and geo-referenced to ensure spatial comparability 
from year to year. Images were taken in both color and infrared. The spatial extent of the images included 
all three Island Ponds as well as the northern and southern banks of Coyote Creek. 


2.2 OFF-SITE MONITORING 
2.2.1. Fringe Marsh Scour in Coyote Creek 


In the RMMP, it was predicted that the larger tidal prism and associated increased velocities created by 
the breaches at the Island Ponds could result in scour of the fringing marsh along the margins of Coyote 
Creek. This monitoring task investigates the spatial changes in fringe marsh area and documents changes 
in the marsh to mudflat interface. 


The extent of scour of the outboard fringe marsh along Coyote Creek was investigated by comparing the 
post-breach aerial imagery from Years 1 and 5. The analysis covered the eastern end of Pond A19 to the 
western end of Pond A21 and included marsh on both sides of Coyote Creek as well as approximately 
200 feet of marsh upstream in Artesian Slough and the Coyote Creek Bypass Channel. 


ArcMap was utilized to delineate and depict the marsh boundaries. The 2010 delineation was 
superimposed over the 2006 and 2009 delineations to highlight any changes in post-breach marsh 
boundaries and highlight any annual variability. Changes in marsh boundaries were then calculated using 
ArcMap. 


2.2.2 Rail Levee Erosion 


On June 9, 2010, a Civil Engineer from the District visually inspected the railway levee and took a series 
of photographs of the adjacent Pond A20 western levee and Pond A21 eastern levee. These photographs 
were compared to the Year 1 (2006) photographs to evaluate whether scour is occurring at the pond 
levees or along the railway levee. 


2.2.3. Accelerated Deterioration of the Town of Drawbridge 


The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and that any 
evidence of accelerated erosion will be reported. The monitoring activities undertaken for this task consist 
of monitoring the integrity of the pond levees adjacent to the Town of Drawbridge. The western levee of 
Pond A20 and the eastern levee of Pond A21 were monitored to detect any signs of levee erosion which 
could potentially lead to undermining of the historical structures. 


In 2008, a benchmark and location stakes were installed in the southeast corner of Pond A21 to enable 
more accurate tracking of erosion advancement along this levee which has been seemingly caused by 
wave action and levee overtopping. An elevation was assigned to the benchmark which references the 
northwest abutment of the Coyote Creek railroad bridge. (The top of the benchmark is 4.55 ft lower than 
the bridge abutment.) Location stakes were installed to form a series of eight cross sections along the top 
of the levee and baseline elevations were gathered immediately adjacent to each stake. Annual site visits 
will obtain elevations at each stake and any changes will be documented in the annual monitoring reports. 


On June 9, 2010, a Civil Engineer from the District walked the Pond A20 and Pond A21 levees adjacent 
to the Town of Drawbridge, inspecting them for signs of erosion. In addition, the surveying work 
discussed above was performed to collect surface elevation data at the eight cross section locations. 
Based on the data collected during this visit it was determined that the survey equipment needed to be 
recalibrated. A subsequent visit was made on August 23, 2010 to collect a second round of elevation data. 


3.0 MONITORING RESULTS (DISTRICT ACTIVITIES) 


This section describes the results of the District’s 2010 (Year 5) monitoring activities. The results of the 
Refuge’s monitoring activities are described in Appendix A. 


3.1 ON-SITE MONITORING 


3.1.1 Substrate Development/Sedimentation 


Sedimentation data has been collected at the Ponds on 8, 12, 30, 43, and 55-month post-breach intervals. 
These results are compared to each other to detect annual trends and differences within and between 
ponds. The data are visually presented in the following ways: 


1. A map of the ponds depicting the sediment monitoring locations and the average sediment depths 
55-months post-breach (Figure 2). 


2. Graphs depicting average sediment accretion at each pin per year based on the distance from the 
nearest breach (Figures 3 - 5). 


3. A table showing average sediment accretion rates for each pond per year (Table 3-1). 


4. A graph illustrating cumulative sediment accretion averaged across all pins for each pond (Figure 
6). 


All three ponds have accumulated substantial sediment in the 55 months since they were breached, with 
an average total accretion of 0.40 ft across Pond A19, 0.92 ft for Pond A20, and 0.70 ft for Pond A21 
(Figures 2 - 6). For all 3 ponds combined, the average annual accretion rate for Year 5 was 0.14 ft which 
is just short of the originally predicted annual rate of 0.2 ft. The Year 5 average, however, was an increase 
over the Year 4 average of 0.09 ft and a decrease from the Year 1 and 2 averages of 0.27 ft and 0.17 ft 
respectively (Table 3-1). 


Table 3-1 Average Sediment Accretion Rates (ft) per Year at the Island Ponds 


Timeframe Pond A19 Pond A20 Pond A21 Average 
1 year post breach 0.17 0.36 0.28 0.27 
31 months post breach 0.05 0.28 0.19 0.17 
43 months post breach 0.09 0.1 0.09 0.09 
55 months post breach 0.09 0.18 0.14 0.14 


In general sedimentation is higher at the southern end of the ponds while the northern end, furthest from 
the breaches, is accruing at a slower rate. This trend is statistically significant for Pond A19 (R’ = 0.34, p 
= 0.02) but not statistically significant for Ponds A20 or A21. Collectively, however, there is a 
statistically significant trend between the distance from the nearest breach and sediment deposition when 
the data is combined for all 3 ponds (R* = 0.29, p = 0.001). 


Similar to Years 1-4, Pond A19 had the lowest annual accretion rate of all three Ponds in Year 5, ranging 
from 0.03 ft to 0.31 ft. Three of the 15 pins in Pond A19 accumulated more than 0.2 ft of sediment, the 
annual projected accretion rate, since the prior year’s measurements (Figure 3). A small reduction in 
sediment of 0.02 ft and 0.05 ft ft was documented around two pins farthest from the breaches, pins A1901 
and A1902 respectively. Average annual accretion rates in Pond A19 stayed the same as Year 4 (0.09 
ft/yr; Table 3-1). Similar to Year 4, sediment depths could not be measured at pin A1912. Monitoring at 
this location is no longer representative of sediment depths in Pond A19 because the channel adjacent to 
this pin has scoured and widened, leaving the pin suspended in the center of the channel. 


Pond A20 has accumulated the highest average rate of sedimentation of all three Ponds (Figures 2 & 4). 
Annual sediment accumulation ranged from 0.07 ft to 0.34 ft in Pond A20 in Year 5. Two out of the five 
pins in Pond A20 accreted more than 0.2 ft between the 43 and 55 month post-breach sampling dates. No 
significant signs of erosion occurred at any of the pins within Pond A20 and average accretion rates 
increased by 0.08 ft over the Year 4 rates to 0.18 ft/yr (Table 3-1). 


Sediment has continued to accrete at Pond A21 with annual accumulation ranging from 0.03 ft to 0.42 ft 
in Year 5 (Figures 2 and 5). Two out of the ten sediment pins accreted more than 0.2 ft of sediment in 
Pond A21 between the 43 and 55 month post-breach sampling dates. A small reduction in sediment of 
0.03 ft was documented at pin A2108. Average annual accretion rates increased by 0.05 ft over the Year 4 
rates to 0.14 ft/yr (Table 3-1). 


3.1.2 Levee Breach and Outboard Channel Geometry 


The excavated breaches in the levees and outboard marshes were designed to have the same top width (40 
feet), bottom width (6 feet), and invert elevations (2.7 feet NAVD88). Side slopes were variable due to 
large height differences between the top of the levee and the design invert (average difference of 7.0 feet), 
as well as smaller height differences between the top of the marsh and the design invert (average 
difference of 2.5 feet) (SCVWD, 2006a, b). 


The 2010 aerial photographs were analyzed and the current width of each breach was compared to the 
2006 widths (Table 3-2). Breach widening has slowed down over the past couple of years. Changes in 
breach widths from 2007 to 2008 ranged from 4 to 18 ft, while width changes from 2009 to 2010 ranged 
from 0 to 4 feet. 


Table 3-2. Breach Widths (feet) 


Breach Breach Widths | Breach Widths | Breach Widths | Breach Widths Breach Widths 
2006* 2007 2008 2009 2010 
A19 East 110 122 140 147 147 
A19 West 22 28 32 34 37 
A20 76 82 89 89 89 
A21 East 32 37 45 45 46 
A21 West 76 719 95 96 100 


*number inclusive of constructed width and subsequent breach widening 6 months post-breach in 2006 


The 2010 aerial photographs were analyzed and the extent of outboard tidal channel scour was compared 
to the 2006 scour measurements (Table 3-3). Erosion of the outboard tidal channels remains gradual, 
with incremental marsh loss from 2006 to 2010 of 0.16 acres. Total marsh loss to date, including loss 
associated with construction impacts is 1.39 acres. 


Table 3-3. Marsh Loss from Scour of Outboard Channels (acres) 


Breach Marsh Scour 2006 * Marsh Scour to date Incremental Marsh 
Scour 2006 - 2010 
A19 East 0.05 0.07 0.02 
A19 West 0.05 0.06 0.01 
A20 0.55 0.59 0.04 
A21 East 0.33 0.38 0.05 
A21 West 0.25 0.29 0.04 
Totals 1.23 1.39 0.16 


*number inclusive of construction impacts and marsh scour 6 months post-breach in 2006 


3.2 OFF-SITE MONITORING 
3.2.1. Fringe Marsh Scour in Coyote Creek 


The fringe marshes of Coyote Creek that are adjacent to the island ponds are showing signs of scour in 
some locations and accretion in others (Figure 7). Total collective marsh loss since 2006 is 1.25 acres, 
and total marsh accretion is 0.68 acres (Table 3-4 & 3-5). The south bank of Coyote Creek is showing 
slightly more accretion than the north bank with 0.36 acres and 0.32 acres of accretion respectively. The 
north bank is showing more signs of scour than the south bank with 0.68 acres and 0.57 acres of scour 
respectively. Collectively (1.e., calculating scour minus accretion) the north bank has lost 0.36 acres of 
marsh, while the south bank has lost 0.21 acres. 


Table 3-4. Fringe Marsh Scour (acres) 


Location 2008 2009 2010 
North Bank Coyote Creek 0.26 0.44 0.68 
South Bank Coyote Creek 0.43 0.52 0.57 
Total Scour 0.69 0.96 1.25 


Table 3-5. Fringe Marsh Accretion (acres) 


Location 2008 2009 2010 
North Bank Coyote Creek 0.29 0.32 0.32 
South Bank Coyote Creek 0.11 0.16 0.36 
Total Accretion 0.40 0.48 0.68 


The breaches appear to be having no localized effect on the levees opposite the Island Ponds. Ponds A15, 
A17, and A18 levees were evaluated by both visual inspection and by comparing the 2006 and 2010 aerial 
images. The outboard marshes adjacent to these levees are still providing a buffer from any scour that 
could potentially undermine these existing levees. 


3.2.2 Rail Levee Erosion 


The June 9, 2010, field inspection revealed no apparent signs of rail levee erosion or erosion of the 
adjacent Pond A20 or A 21 levees. However, the inboard edge of Pond A21 in the southeast corner has 
experienced more loss of earthen material; see Section 3.2.3 for details. Appendix B-1 provides a 
comparison of the 2006 and the 2010 photographs of the rail levee and the adjacent Pond A20 and A21 
levees. 


3.2.3. Accelerated Deterioration of the Town of Drawbridge 


In 2008, field inspectors noted large amounts of debris and litter on top of a section of the Pond A21 levee 
in the southeast corner, mostly along the marsh vegetation and outboard slope interface. At that time, 
inspection staff interpreted the deposition of litter and debris as a sign that wave action and wind related 
run-up had caused floating trash to transfer from the pond area onto the levee surface. To establish an 
ability to accurately monitor the changes, in December 2008 a surveyed benchmark was installed to assist 
with collecting surveying measurements at this levee location. 


On June 9, 2010 and August 23, 2010, District staff performed basic surveying work to collect surface 
elevation data at the 8 cross sections previously identified in December 2008. The data collected is shown 
in Appendix B-2. A comparison of the data collected in August 2010 and December 2008 shows a fairly 
consistent degradation of the levee surface, averaging between 1 to 2 inches of lost levee material. In 
addition, lateral measurements taken at this location show a loss of earthen material along the inboard 
slope of Pond A21. This inboard levee slope consists of a vertical edge, approximately 2 - 3 feet in height, 
with debris, slumped material, and newly growing pickleweed along the toe. The offset measurements 
taken in this location show an overall reduction in levee width. The loss of material ranges from a few 
inches to almost 3 feet at one of the cross sections. In fact, five of the eight cross sections indicated a loss 
of at least one foot over the last 14 months. 


These measurements confirm the trend shown in previous surveys that the width of the pond levee is 
decreasing over time, with many locations experiencing several feet of lost girth. Future monitoring 
efforts will include the collection of data at this location. At this time, the levee doesn’t appear to be at 
risk of failure, but future evaluations should continue until the data indicates the situation is stable. 


4.0 DISCUSSION (DISTRICT ACTIVITIES) 


Across all three ponds, sediment has continued to accumulate 4.5 years after the ponds were breached. 
Accumulation rates remain higher in Ponds A20 and A21 than in A19. Although average sedimentation 
rates are lower than the original prediction of 0.2 ft/yr, the rates have overall increased in the past year, 
from 0.09 ft/yr in 2009 to 0.14 ft/yr in 2010. In addition, sediments are beginning to consolidate and form 
acceptable substrate for vegetation colonization. Vegetation has rapidly colonized the western side of 
Pond A21. As the sediment continues to accumulate it is anticipated that vegetation will continue to 
colonize the remainder of Pond A21 as well as Ponds A20 and A19. 


Although the rates of sedimentation at these Ponds indicate that rapid restoration of salt ponds is possible 
in the South Bay, it should be noted that there is historical evidence that the shallow subtidal areas south 
of the Dumbarton bridge, like Ponds A19-A21, are generally depositional, while other areas in the South 
Bay may be erosional or oscillate between depositional and erosional states (Foxgrover et al. 2004, Jaffe 
and Foxgrover 2006). Restoration projects in other regions of the South Bay may not accumulate 
sediment as quickly as the Island Ponds. 


Analyses of the 2010 aerial photographs confirm that breach scour has slowed down considerably since 
2007. In addition, erosion of the outboard tidal channels remains gradual suggesting the breaches and 
outboard tidal channels are beginning to reach a state of equilibrium. 


The fringe marshes on both sides of Coyote Creek are showing signs of both scour and accretion, 
however neither is considered significant (i.e., Per the RMMP, 48 acres of scour is considered 
significant). Since the 2006 measurements (6 months post breach) 1.25 acres of fringe marsh has scour, 
while 0.68 acres has accreted. 


Data collected from 2008 to 2010 indicates there is some deterioration occurring along the southeast levee 
of pond A21. The inboard levee slope has continued to recede by as much as 3 feet in one location. 
Additionally, since the 2009 measurements, the levee height has been reduced by up to 2 inches. The 
levee doesn’t appear to be at risk of failure at this time and it is possible that the pickleweed growing at 
the toe of the slope will act as a future buffer for the levee, however, future evaluations are planned until 
the data indicates the situation is stable. 
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Figure 3. Average sediment deposition over time at each pin in Pond A19 
(error bars represent +/- 1 standard error) 
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Figure 4. Average sediment deposition over time at each pin in Pond A20 
(error bars represent +/- standard error) 
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Figure 5. Average sediment deposition over time at each pin in Pond A21 
(error bars represent +/- 1 standard error) 
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Figure 6. Cumulative sediment accretion averaged across all pins for each pond 
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DON EDWARDS SAN FRANCISCO BAY NWR 
MONITORING REQUIREMENTS FOR ISLAND PONDS 
TIDAL WETLAND RESTORATION 


Don Edwards San Francisco Bay National Wildlife 
Refuge Monitoring Requirements for Island Ponds 
Tidal Wetland Restoration Year 5 


Summary of Tasks 


During Year Five (Y5) of the Island Ponds Tidal Wetland Restoration program, Tasks 5.2.3, 
5.2.4, 5.2.6, and 5.2.7 were conducted. The following provides a brief description of these tasks 
and their Y5 results. 


Task 5.2.3: In 2010, Island Pond channels expanded more than previous years increasing the 
overall channel acreage by approximately 11 percent, which is a much larger percentage increase 
in channel acreage in 2009 or 2008. 


Task 5.2.4: Monitoring vegetation establishment is a requirement and was done in 2010. A total 
of 31.19 acres of native vegetation has established in all three ponds and has shown rapid 
expansion from the baseline acreage of 5.75 acres in 2006. Because there are at least 30 acres of 
vegetation, ground-based vegetation monitoring will begin in 2011. 


Task 5.2.6: The Invasive Spartina Project (ISP) did not treat invasive Spartina alterniflora 
hybrids in Pond A19, Pond A20 or Pond A21 in 2010, however, based on aerial surveys, no non- 
native Spartina species were observed. 


Task 5.2.7: Not enough acreage of marsh vegetation has developed to monitor for California 
clapper rail and salt marsh harvest mouse, however, monitoring of shorebirds and waterfowl on 
the Island Ponds indicates that many bird species are utilizing these ponds for foraging and 
roosting habitat. 


Task 5.2.3 — Channel Network Evolution Monitoring 


The Channel Network Evolution Monitoring Task (Task 5.2.3) for the Island Ponds is described 
in the Mitigation and Monitoring Plan (MMP) as follows: “Monitoring will consist of extracting 
channel planform morphology from the aerial photographs collected periodically and rectified to 
ensure spatial comparability from photo to photo (see Aerial Photography, Section 5.2.8). 
Evolution of channel networks will be measured over time. Parameters to be measured include 
total surface area of channels and areas of expansion and loss. Monitoring results will be 
incorporated into a table showing, for each pond, the total pond acreage, total channel coverage, 
and percent of pond as channel. Maps will show the channel network in each year, the change 
from prior year that an aerial image was taken, and the change from the baseline.” 


In 2010 the Island Pond channels expanded compared to previous years. Many channels 
widened and some new channels were added, increasing overall channel acreage by about 11 


percent (Table 1). This is a much larger percentage increase in channel acreage than in 2009 or 
2008 when channel acreage grew by only 1.5 percent and 3.8 percent respectively. 


Figures | - 3 show the GIS generated channels from previous years along with the new or 
widened channels added in 2010. 


Table 1: Channel Networking in Island Ponds 


Total Channel Percent Pond as | % Change in Acreage 
Year Pond Pond Acreage Acreage Channel from Previous Year 
2006 Al19 265 8.74 3.30 
A20 63 0.85 135 
A21 147 3.02 2.05 
total 12.61 
2007 Al19 265 8.74 3.30 0 
A20 63 0.85 1,35 0 
A21 147 3.02 2.05 0 
total 12.61 0 
2008 Al19 265 9.06 3.42 3.64 
A20 63 1.01 1.60 18.52 
A21 147 3.02 2.05 0 
total 13.09 3.81 
2009 Al19 265 9.20 3.47 1.55 
A20 63 1.04 1.65 297 
A21 147 3.05 2.07 1.0 
total 13.29 1.53 
2010 Al9 265 9.78 3.69 6.3 
A20 63 1.44 2.29 38.46 
A21 147 3.58 2.44 17.38 
total 14.8 11.36 
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Figure 1: Channel Networking in Pond A19 during 2010 and in Previous Years. 
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Figure 2: Channel Networking in Pond A20 during 2010 and in Previous Years. 
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Figure 3: Channel Networking in Pond A21 during 2010 and in previous years. 


Task 5.2.4 — Native Vegetation Development 


The Native Vegetation Development Task (Task 5.2.4) for the Island Ponds is described in the 
MMP as an evaluation of the “progress in achieving the success criteria for tidal marsh 
restoration.” To do so, vegetation establishment is monitored using aerial photographs and field 
sampling. This is a biennial requirement and was last done in 2008 and was required for 2010. 


Before the breaching in 2006, the Island Ponds had no established vegetation due to 99 percent 
of the total area was covered with a hard salt crust gypsum layer (H.T. Harvey & Associates 
2004). The Island Pond Complex also became subsided since diking, so plant colonization could 
only occur when sedimentation reached appropriate marsh plain elevation. Vegetation has 
established at all three ponds, although Pond A21 has the most vegetation coverage out of all 
three ponds. Elevation and sedimentation levels in Pond A21 now appear to be ideal for marsh 
vegetation establishment. 


In 2010, native salt marsh vegetation was mapped by digitizing from the color infrared photos. 
Total native vegetation was 31.19 acres and has shown rapid expansion from the baseline 
acreage of 5.75 acres in 2006. In 2007, vegetation increased 73 percent, in 2008 it increased 33 
percent, and in 2010 it increased 135 percent. Almost all of the increase in vegetation since 2008 
has been in Pond A21, which has seen an over 400 percent increase, while Ponds A19 and A20 
had modest increases of approximately 6 to 9 percent (Table 2). Native salt marsh vegetation 
was seen throughout the interior of Pond A21, while it is still found primarily along the borrow 
ditches in Ponds A1l9 and A20. Ground-based vegetation monitoring is required when there are 
at least 30 acres of vegetation, which has now been reached. Therefore, ground monitoring will 
begin in 2011. Figures 4 - 6 illustrate the increase in vegetative cover in Ponds A19, A20, and 
A21. 


Table 2: Increase in Native vegetation on Island Ponds 


Acreage of Native Percent Change in 
Salt Marsh Acreage from Previous 
Year Pond Vegetation Year 
2006 Al19 2.99 
A20 1.56 
A21 1.20 
total 5.75 
2007 Al19 5.10 70.6 
A20 2.20 41.0 
A21 2.65 120.8 
total 9.96 13.2 
2008 Al19 6.07 19.0 
A20 2,93 332 
A21 4.29 61.9 
total 13.29 33.4 
2010 Al9 6.42 5.77 
A20 3.18 8.53 
A21 2159 403.3 
total S19 134.7 
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Figure 4: Native Vegetation Development in Pond A19 during 2010. 
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Figure 5: Native Vegetation Development in Pond A20 during 2010. 
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Figure 6: Native Vegetation Development in Pond A21 during 2010. 


Task 5.2.6 — Invasive Plant Species Establishment 


The Invasive Plant Species Establishment Task (Task 5.2.6) is described in the MMP as follows: 
“Colonization of the Island Ponds restoration site by non-native invasive species would 
jeopardize the success of the Island Ponds mitigation and restoration. Many of the important 
ecological benefits of restored tidal marsh vegetation will not be provided by invasive species. 
In particular, invasive non-native plant species may prevent establishment of native tidal marsh 
vegetation. Annual monitoring for invasive smooth cordgrass and its hybrids will occur for the 
duration of the mitigation project (i.e., until vegetation covers 75 percent of 75 acres). This 
effort will provide early detection and trigger prompt control efforts, before invasive cordgrass 
can dominate any portion of the Island Ponds. Other non-native plant species that may occur 
with increasing frequency in high marsh zones include Perennial Peppergrass, Russian thistle 
(Salsola soda), and New Zealand spinach (Tetragonia tetragonioides). Observations of these 
and other non-native species will be recorded during the aerial photo monitoring and field- 
truthing, conducted under the native vegetation development section (see Section 5.2.4).” 


The Invasive Spartina Project (ISP) visited Pond A21 in September 2010 and treated 1 or 2 
Spartina plants just outside of the pond. Based on observations from an airboat inside Pond 
A21, all of the Spartina appeared to be native. Pond A19 and A20 was not accessible via airboat 
because of the low train trestles over Coyote Creek upstream of A21, however, the aerial surveys 
conducted of the area a few weeks prior did not indicate any areas of concern within those 
marshes (E. Grijalva, ISP, pers. comm. 2010). 


Task 5.2.7 — Wildlife Monitoring 


The Wildlife Monitoring Task (Task 5.2.7) for the Island Ponds is described in the MMP as 
follows: “The Initial Stewardship Project anticipates that restoration of the Island Ponds to tidal 
marsh will provide long-term ecological benefits to native birds (particularly California clapper 
rails) and mammal species (particularly salt marsh harvest mice). In addition, the Santa Clara 
Valley Water District (SCVWD) has chosen presence of California clapper rail as a performance 
criterion to measure success of their SMP mitigation requirements. Although there are no 
performance criteria or success criteria associated with the presence of other wildlife species, the 
project partners agreed it was prudent to incorporate a wildlife component into this monitoring 
program. Monitoring for bird and mammal species will reveal whether restoration of tidal 
exchange at the Island Ponds produce the anticipated benefits to native wildlife species.” 


A) California clapper rail monitoring — The Refuge will monitor for California clapper rail 
within the Island Ponds as soon as 30 acres of native vegetation develop. We expect to perform 
call-count surveys or other methods for determining use of the habitat for California clapper rail 
in spring 2011 from levees surrounding the ponds. 


B) Salt marsh harvest mouse monitoring — The Refuge will monitor for salt marsh harvest 
mice in the Island Ponds as soon as five acres of contiguous suitable habitat develop. As of Y5, 
there was not enough suitable habitat available for the salt marsh harvest mouse. 


C) Waterfowl and shorebird species — The U.S. Geological Survey (USGS) has been counting 
waterbirds at the Island Ponds monthly since October 2002 and has continued to do so in 2010. 
Before the ponds were breached, their standard protocol was to conduct counts within three 
hours of high tide when bird numbers in ponds would be at their peak (Takekawa et al. 2005, 
2006). After the Island Ponds were breached in March 2006, USGS conducted monthly low tide 
surveys in addition to the high tide surveys to document changes in bird-use coincident with 
changing water levels and habitat evolution (Takekawa et al. 2006). 


Birds were identified to species with the exception of some similar species that cannot be readily 
distinguished in the field (e.g., dowitchers and scaup). To facilitate analysis of bird species with 
similar habitat requirements, USGS assigned species to foraging guilds (Takekawa et al. 2005, 
2006). These included: 1) dabbling ducks — e.g., northern shovelers (Anas clypeata); 2) diving 
ducks — e.g., ruddy ducks (Oxyura jaimaicensis); 3) eared grebes (Podiceps igricollis); 4) fish 
eaters — e.g., double-crested cormorants (Phalacrocorax auritis); 5) gulls — e.g., ring-billed gulls 
(Larus delawarensis); 6) herons — e.g., great egrets (Ardea alba); 7) medium shorebirds — e.g., 
marbled godwits (Limosa fedoa); 8) phalaropes — e.g., Wilson’s phalaropes (Phalaropus 
tricolor); and 9) small shorebirds — e.g., western sandpipers (Calidris mauri). 


Since the breach of the Island Ponds in March 2006, overall waterbird use has increased in 
almost all guilds of birds with the exception of eared grebes, gulls, and terns (Figure 7). The 
decline in eared grebe use can be attributed to a loss of high-salinity foraging areas when the 
Island Ponds were changed from salt making ponds into tidal ponds. The decline in the numbers 
of gulls and terns could be due to abatement measures taken at the landfill adjacent to these 
ponds as well as a loss of roosting habitat in the form of dry salt ponds. 


Use of the Island Ponds by dabbling ducks and shorebirds decreased in 2010 during high tide 
surveys (Figure 8); however numbers of dabbling ducks and small shorebirds increased during 
low tide surveys (Figure 9). As vegetation increases within these ponds (especially Pond A21) 
we may see a further decline in use by shorebirds due to a decrease in foraging habitat in the 
form of mudflats. Dabbling ducks may continue to increase, however, as they are able forage in 
vegetated channels within tidal areas. 


Tables 3 and 4 document the monthly totals of waterbird use at the Island Ponds during high and 
low tide surveys from January to December 2010. 


Figure 7: Average numbers of waterbirds counted 2002-2010 by USGS during high tide 
surveys at all ponds (A19-A21) before the after the breach of March 2006. 
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Figure 8: Average numbers of three major guilds of waterbirds counted by USGS during 
high tide surveys at all ponds (A19-A21), by year. 
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Figure 9: Average numbers of three major guilds of waterbirds counted by USGS during 
low tide surveys at all ponds (A19-A21), by year. 
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Table 3: Total numbers of waterbirds using ponds A19-A21 in 2010 during monthly high 


tide surveys by USGS. 
Dabbling Diving Eared  Fish- Gulls & Medium Small 

2010 survey Ducks Ducks Grebes Eaters Geese Terns Herons Shorebirds Shorebirds Grand 

totals Total Total Total Total _ Total Total Total Total Total Total 

High Tide 

A19 
January 402 12 414 
February 339 110 1 2 14 5 471 
March 401 62 19 2 190 674 
April 262 77 5 4 348 
May AS) 7 4 20 
June 20 5 16 20 1 4 66 
July 4 3 3 7 7 1 25 
August 1 14 13 1 29 
September 1259 57 1316 
October 2494 2 1 2497 
November 146 2 1 149 
December 116 a 10 133 

A20 
January 570 60 1 9 16 656 
February 311 110 1 11 2 2 1 438 
March 397 60 6 4 1 163 631 
April 330 12 1 ss) 9 14 375 
May 18 2 1 1 3 1 57 83 
June 14 1 1 1 2 19 
July 3 1 4 
August 1 1 
September 415 34 449 
October 970 970 
November 261 261 
December 594 4 2 6 50 656 

A21 
January 2417 139 1 4 1 1 2563 
February 1066 221 10 1297 
March 789 39 31 18 1 232 1110 
April 745 41 2 15 5 12 104 30 954 
May 23 2 2 6 106 139 
June 24 1 3 1 29 
July 1 2 4 5 27 39 
August 1 1 3 118 123 
September 2828 3 6 2837 
October 2371 15 1 91 2478 
November 1683 2 3 60 1748 
December 3569 188 3 9 1 404 4174 


Table 4: Total numbers of waterbirds using ponds A19-A21 in 2010 during monthly low 


tide surveys by USGS. 
Dabbling Diving Eared  Fish- Gulls & Medium Small 

2010 survey Ducks Ducks Grebes Eaters Geese Terns Herons Shorebirds Shorebirds Grand 

totals Total Total Total Total _ Total Total Total Total Total Total 

Low Tide 

A19 
January 1 85 1 705 120 912 
February 5 13 35 53 
March AS) 260 48 317 
April 4 4 395 403 
May 6 5 2 5 6 24 
June 2 12 15 38 67 
July 259 7 1 166 433 
August 45 64 7 254 37 407 
September 246 40 1 653 248 1188 
October 442 82 335 79 938 
November 43 683 866 240 1832 
December 56 627 329 1012 

A20 
January 1 279 72 352 
February 2 1 36 39 
March 4 203 89 296 
April 1 7 3 43 54 
May 3 3 
June 1 1 
July 2 53 55 
August 2 239 438 679 
September 212 46 130 415 803 
October 48 101 46 195 
November 1010 167 59 1236 
December 34 1464 275 1773 

A21 
January 245 10 169 146 570 
February 4 1158 45 1207 
March 14 1604 42 1660 
April 5 1200 1205 
May 1 1 
June 1 5 6 
July 1 2 411 27441 
August 1 531 942 1474 
September 643 23 484 80 1230 
October 1196 5 329 24 1554 
November 212 168 307 153 840 
December 36 566 1 267 870 
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APPENDIX B-1 
RAIL LEVEE PHOTOGRAPHS 
2006 VS. 2010 
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Photo 1. Pond A21 Levee located west of Rail Levee, view looking north - July 13, 2006. 


Photo 2. Same location as above — June 9, 2010. 


Photo 3. Pond A21 Levee located west of Rail Levee, view looking south — July 13, 2006. 


Photo 4. Same location as above — June 9, 2010. 


Photo 6. Same location as above — June 9, 2010. 
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Photo 7. West Rail Levee adjacent to Pond A21, view looking south — July 13, 2006. 


Photo 8. Same location as above — June 9, 2010. 
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Photo 9. Pond A20 Levee located east of Rail Levee, view looking north — July 13, 2007. 


Photo 10. Same location as above — June 9, 2010. 
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Photo 11. Pond A20 Levee located east of Rail Levee, view looking south — July 13, 2006. 
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Photo 12. Same location as above — June 9, 2010. 
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Photo 13. East Rail Levee adjacent to Pond A20, view looking north — July 13, 2006. 


Photo 14. Same location as above — June 9, 2010. 
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Photo 15. East Rail Levee adjacent to Pon 


d A20, view looking south — July 13, 2006. 


Photo 16. Same location as above — June 9, 2010. 


APPENDIX B-2. 
POND A21 LEVEE EROSION DATA & PHOTOGRAPHS 


Pond A21 Levee Erosion Data & Photographs 

date of survey 06/09/10 and 08/23/10 survey data by: S. Katric, M. Moore, L. Mercado and L. Porcella 
Notes: 

1. spreadsheet represents elevations taken to monitor Pond 21 levee height where wave action appears to be overtopping southeastern corner of pond 
2. Eight sections are being monitored, all within 100 +/- feet of each other 

. Wooden stakes (usually 2, 3 at one location) were installed at each section where elevations adjacent to the stakes were taken 

. Measurements were taken between stakes and the pond side edge of levee in order to monitor how quickly the pond side of the levee is eroding. 

. Photos of each section were taken to identify stake locations and section numbers. 

. A benchmark was installed using a metal "T" stake. 

. The T-stake elevation was established by surveying an "X" on the northwest railroad bridge abutment, calling the abutment elevation 10.00 (ten) 

. If RR abutment is elev 10.0, then T-stake benchmark elevation is 5.45 feet, the 08/23/10 survey comfirmed this elevation. 

elevation and offset data was collected on both survey dates providing similar results, the 08/23/10 results are represented below. 
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10. new to this report, only the offset difference between the pond edge and the first stake is being reported because earlier surveys indicate no change between stakes 
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NOTES/OBSERVATIONS based on 08/23/10 survey: 
1. most elevations decreased, averaging between 0.5 to 1.9 inches of material has eroded from the levee surface in the last 14 months 
2. most offsets indicate continued loss of levee material on pond side with Station 2 losing 2.9 feet of levee over the last 14 months 
3. offsets between first stake and pond should continute to decrease, likely due to wave action (see photos) 


2009 photo looking northerly 
with section 4 and 5 in the background 
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below - 2010 photo looking northerly 
with section 6 at bottom of photo 


2009 photo looking westerly 
of marking stakes and debris pile inboard of levee 


below - 2010 photo looking westerly at marking 
stakes and debris pile on inboard of pond levee 


APPENDIX C. 
SEDIMENTATION DATA 


APPENDIX C 
Summary of Sediment Accretion at the Island Ponds 
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EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don Edwards 
National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project to fulfill two goals: 
1) to initiate ecological restoration activities as described in the South Bay Salt Pond Initial Stewardship 
Plan (ISP), and 2) to satisfy the tidal marsh mitigation needs of both the Refuge for the ISP, and the 
District for the Stream Maintenance Program and the Lower Guadalupe River Project. 


Breaching of the Island Ponds (Ponds A19, A20, and A21) occurred in March 2006. Five breaches were 
cut to allow tidal waters to inundate the ponds and begin the process of restoration. In the Restoration and 
Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the District and the Refuge 
agreed to conduct monitoring to track the progress of the restoration. This report presents the Year 7 
(2012) monitoring results for both the District and the Refuge. 


The following is a summary of the monitoring results: 


Seven years after breaching, sediment is continuing to accumulate in all three Ponds. Vegetation growth 
has shown a rapid expansion. In fall 2006, 5.75 acres was documented in the ponds exclusively on the in- 
board side of the levee, adjacent to the borrow ditches. Currently 62.25 acres of native vegetation has 
established collectively in the three Ponds, with the majority (> 48 acres) colonizing in Pond A21. On 
average there is 54% total native vegetative cover in patches that are larger than 2 acres in size. Pond A20 
has the highest total vegetative cover of the Ponds with a 76% average, while Pond A19 had the lowest at 
28% cover. 


No California clapper rail were detected near Pond A21 during the Refuge’s spring call-count surveys. 
However, one clapper rail was detected audibly further upstream within the Coyote Creek bypass channel 
during surveys by the District in March 2012. 


Data collected from 2008 through 2012 indicates that deterioration along the inboard slope of the 
southeast levee of Pond A21 is still occurring. At this time, the levee doesn’t appear to be at risk of failure 
however, future evaluations and measurements are planned until the data indicates that the levee width 
has stabilized. 
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1.0 INTRODUCTION 


1.1 PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife Service 
(USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation to the 475-acre 
Island Pond Complex (the ponds). Five breaches were cut by an amphibious excavator along the south 
side of the ponds to allow tidal waters to inundate the ponds and begin the process of restoration. Two 
breaches (west and east) were cut in Pond A19 on March 7, 2006. A single breach was cut in Pond A20 
on March 13, 2006. Two breaches (west and east) were cut in Pond A21, on March 21 and March 29, 
2006, respectively. 


This restoration approach is a minimally engineered, passive design, which relies on the natural 
sedimentation processes to restore the ponds to tidal marsh habitat and meet the project goals and 
objectives. The overall restoration goal is to successfully reestablish vegetation, promote re-colonization 
by benthic organisms and provide habitat for various wildlife species. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the larger South 
Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the Refuge implemented the 
Island Ponds Restoration Project to fulfill two goals: 


1. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP 
2. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the District for the 
Stream Maintenance Program (SMP) and Lower Guadalupe River Project (LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project (RMMP), the 
District and the Refuge agreed to conduct long-term monitoring to track the progress of the restoration 
and to evaluate whether there were adverse effects from the project (USFWS et al., 2006). Mitigation 
monitoring activities were anticipated to continue for 15 years. This report presents the Year 7 (2012) 
monitoring results. 


1.2 PROJECTS WHICH REQUIRED MITIGATION 


Initial Stewardship Plan (ISP) 
The ISP was created as an interim step to manage the ponds while a long-term plan was developed for the 
entire South Bay Salt Pond area. The main objectives of the ISP are to: 

™ cease commercial salt operations, 

"introduce tidal hydrology to the ponds where feasible, 


" maintain existing high quality open water and wetland wildlife habitat, including habitat for 
migratory and resident shorebirds and waterfowl, 


= assure ponds are maintained in a restorable condition to facilitate future long-term restoration, 


" minimize initial stewardship management costs, 


"meet all regulatory requirements, especially discharge requirements to maintain water quality 
standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the assessment in the 
EIR/EIS (Life Science!, 2004) and the associated permit requirements, the Refuge has agreed to restore 
unimpeded tidal inundation to approximately 475 acres at the Island Ponds and restore nine acres of tidal 
marsh specifically at Pond A21. 


The permit file number for ISP activities which require tidal wetland mitigation is the San Francisco Bay 
Regional Water Quality Control Board - Order # R2-2004-0018. 


Stream Maintenance Program (SMP) 


The SMP allows the District to implement routine stream and canal maintenance projects to meet the 
District's flood protection and water supply mandates in a feasible, cost-effective, and environmentally- 
sensitive manner. This program is also intended to assist the District in obtaining multi-year permits for 
these activities, which have currently been issued through 2012. The SMP applies to all of the District's 
routine stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection. SMP activities commenced soon after the District received its final 
SMP permit in August 2002. 


The SMP compensatory mitigation package includes mitigation for impacts to 30 acres of tidal wetlands; 
29 acres from sediment removal activities and one acre from vegetation management activities. Taking 
into account the assessment in the EIR/EIS and the associated permit requirements, the District has agreed 
to restore 30 acres within the Island Ponds to tidal marsh habitat as mitigation for implementation of the 
SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028 
= U.S. Army Corp of Engineers - Permit # 225255 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2001-0119 


* USS. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 


Lower Guadalupe River Project (LGRP) 


The LGRP was constructed to convey design flood flows in the Lower Guadalupe River between 
Interstate 880, in downtown San Jose, and the Union Pacific Railroad Bridge in Alviso. The project was 
designed to balance the needs for flood-control structures and channel maintenance with the goal of 


protecting and enhancing environmental conditions and public access. LGRP construction began in April 
2003. 


The LGRP compensatory mitigation package includes mitigation for both temporary and permanent 
impacts to wetland vegetation. Taking into account the assessment in the EIR/EIS and the associated 
permit requirements, the District has agreed to restore 35.54 acres to tidal marsh within the Island Ponds 
to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
«San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089 
= U.S. Army Corp of Engineers - Permit # 248975 


" California Department of Fish and Game — 1601 Lake and Streambed Alteration Agreement # 
R3-2002-0732 


1.3 ISLAND PONDS MITIGATION SITE 


Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent of the San 
Francisco Bay within Coyote Creek. The ponds are in Alameda County immediately north of the Santa 
Clara County line, in the City of Fremont (Figure 1). These ponds are part of a larger 25-pond system 
known as the Alviso Complex. Prior to their 2006 breaching, this complex contained 7,364 acres of pond 
habitat, 420 acres of saltmarsh outboard of the pond levees, 896 acres of brackish marsh in the adjacent 
sloughs and creeks, as well as associated upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were purchased 
by State and Federal Agencies in 2003. The Island Ponds were middle stage salt evaporator ponds with 
intermediate salinity levels. In March 2006, the District and the Refuge cut five breaches on the south side 
of the ponds to allow full tidal inundation and permit the ponds to passively restore to tidal marsh habitat. 


Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the progress of 
the Island Ponds restoration. The RMMP details the monitoring activities which are designed to track 
mitigation performance over a 15-year period (USFWS et al., 2006). The monitoring data will be 
compared from year to year to determine if the project is meeting performance criteria, permit 
requirements, and to provide data for adaptive management actions, if necessary. 


Table 1-1 describes the monitoring schedule for the Island Ponds, including monitoring duration, 
frequency and timing. Table 1-1 also depicts the division of monitoring responsibilities between the 
District and the Refuge. 


Table 1-1. Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, Monitoring 
Duration, Frequency and Timing. 


Responsible 
Party 


Monitoring Activity 


On-Site Monitoring 


District 


Inundation regime 


Substrate development 


Levee breach and 
outboard marsh channel 
geometry” 


Aerial photo 


Channel network 
evolution” 


Vegetation mapping" 


Year(s) for Each Monitoring Activity ' 


Years 1, 2, 3, 5, 10, and 15 (or until two 
monitoring cycles indicate that full tidal 
exchange has been achieved) 


a) Years 1 and 2 


Frequency 


Completed Task 
2006 - 2007 


Completed Task 
2006-2007 


Seasonal 
Timing 


b) Years 3 to5 


Completed Task 
2010 


c) Year 6 to 30 acres of vegetation 


Years 1, 2, 3,5, 10, and 15 


a) Year 1 to 5, 10, and 15 


30 acres of 
Vegetation 
Established in 
2010-Task 
complete 


Annual 


Annual 


With aerial 


Jul - Aug 


b) Year 7, 9,11... to end 
Years 1, 2, 3, 5, 10, and 15 


Until mitigation achieved 


Biennial 
Annual 


Biennial 


Jul - Aug 
With aerial 


Jul - Aug? 


Ground-based quantitative 
vegetation sampling 
(SCVWD agreed to 
perform this sampling 
for the first year- 2012) 


Invasive Spartina 
monitoring and control 


Wildlife use (CLRA) 


Once 30 acres of vegetated area is established 
until 75 acres of 75% vegetation cover is 
achieved 


Year 1 to 75% native vegetation cover 


Begin when 30 acres native vegetation to 
detection 


Biennial 


Annual 


Annual 


Jul - Aug? 


Sept - Nov 


Jan - Apr 15 


Wildlife use (SMHM) 


Begin at five acres contiguous suitable 
habitat, end at SMHM detected 


Once every 5 
years 


Jun - Aug 


Wildlife use (shorebirds & 
waterfowl) 


Years 1 to5 


Completed Task 
2010 


Off-Site Monitoring 


Rail bridge pier scour* a) Years 1to5 Completed Task 
2006-2008 


b) Years 1 to5 Completed Task 
2010 


c) Begin at implementation of corrective N/A 
measures, end five years after 


Fringing marsh scour in a) Years 1 to 5, Final year Annual 
Coyote Creek? 


Scour of levees opposite a) Years 1 to 3 Completed Task 
District breaches® 2006 — 2008 


b) If outboard marsh retreats to levees N/A 
opposite breach, then three additional years 
from occurrence 


Rail line erosion a) Years 1to5 Completed Task 
2010 


b) Years 1 to5 Completed Task 
2010 


Deterioration of Town of a) Years 1 to5 Completed Task 
Drawbridge structures 2010 


Water Quality a) Adjacent to breaches — Year 1 Completed Task 
2006 


Completed Task 
b) Upstream & downstream of ponds — Year 1 | 2006 


* (Grayed out tasks above are considered complete) 

' Projected time estimates to achieve performance criteria. Actual duration is dependent upon performance criteria 
and may vary. 

* If CLRA are detected, on-site vegetation monitoring is only allowed from Sept 1 to Jan 31. 

> Monitoring to use aerial photograph. 

“ Bridge pier scour will continue to be monitored twice a year by the Union Pacific Railroad staff instead of 
additional monitoring being performed by this Project. (See Year 3-2008 monitoring report for additional details.) 


This report presents the monitoring results collected during the Year 7 (2012) monitoring period. The data 
are presented in detail and are compared to the prior years’ results as well as the overall project 
performance criteria identified in the RMMP (USFWS et al., 2006). 


Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the Refuge and the 
District. 


The performance criteria for the ISP mitigation are: 
« Restore unimpeded tidal action to approximately 475 acres, 


"Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond A21, 


Vegetation covers no less than 75% of the nine acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


The performance criteria for the SMP mitigation are: 


Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 30 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Presence of California clapper rail at the Island Ponds as detected by a positive response to rail 
call counts using USFWS Endangered Species Office approved survey protocols. (This 
performance criterion for the clapper rail mitigation requirement was established by the District 
through negotiations with the USFWS Endangered Species Office in December 2005.) 


Targets achieved within 15 years following levee breach. 


The performance criteria for the LGRP mitigation are: 


Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the three Island 
Ponds, 


Vegetation covers no less than 75% of the 35.54 acres, 
Plant species composition consists of native tidal marsh species appropriate to the salinity regime, 


Targets achieved within 15 years following levee breach. 


1.4 CONTACTS 


The District contact is Lisa Porcella, Santa Clara Valley Water District, 5750 Almaden Expressway, San 
Jose, CA 95118-3686. Tel: (408) 265-2607 ext. 2741. 


The Refuge contact is Cheryl Strong , Don Edwards San Francisco Bay National Wildlife Refuge, 9500 
Thornton Ave., Newark, CA 94560. Tel: (510) 557-1271 


2.0 MONITORING METHODS 


This section describes the methods used to carry out the Year 7 monitoring activities for both the District 
and the Refuge. 


2.1 ON-SITE MONITORING 


2.1.1 Aerial Photography (District) 


Per the Adaptive Management Teams recommendations from 2010, satellite photographs were obtained 
for use in the Year 7 monitoring activities. The images were taken using the GeoEye-1 satellite which 
captures sub-half meter, high resolution, commercial satellite imagery. The satellite achieves this 
accuracy by simultaneously acquiring 0.41-meter panchromatic and 1.65-meter multispectral imagery. 
Images were captured at approximately 10:30 am at low tide on August 20, 2012. Images were acquired 
in both color and infrared. The spatial extent of the images included all three Island Ponds as well as the 
northern and southern banks of Coyote Creek. For 2012, these images were used exclusively for the aerial 
photography vegetation mapping task (see Section 2.1.2 below). 


2.1.2. Biennial Aerial Photography Vegetation Mapping (Refuge) 


The RMMP states, “Vegetation monitoring will solely consist of biennial examinations of ortho-rectified 
aerial photographs until a minimum of 30 acres of vegetation has established in the project area.” This 
biennial requirement was last done in 2010 (Year 5) when > 30 acres of vegetation was mapped within 
the Ponds. For Year 7 (2012), quantitative ground based vegetation sampling was initiated in addition to 
the aerial photo mapping (see Section 2.1.3 below). 


Satellite photography utilized for this task was captured in August 2012 (see section 2.1.1 above). Color 
infrared photographs were examined by Refuge staff using GIS software to delineate and digitize the 
locations of plant colonization at the Island Ponds. 


2.1.3 Ground-Based Quantitative Vegetation Sampling (District) 


The RMMP states,” Once a minimum of 30 acres of vegetation establishes in the study area, biennial 
quantitative sampling will be initiated coincident with the aerial photo mapping”. The Year 5 (2010) 
results showed that > 30 acres of vegetation had established within the ponds. Therefore, for Year 7 
(2012) the Refuge continued the aerial photo mapping and the District agreed to conduct the first year of 
ground based vegetation sampling to further refine the techniques discussed in the RMMP. 


Per the RMMP, sampling occurred in native-dominated vegetation patches of 2 acres in size or larger 
with a minimum of 50% total vegetative cover (referred to as “qualifying patches”). Based on the 2010 
vegetation mapping there were not enough qualifying patches to stratify the sampling as prescribed in the 
RMMP, therefore all patches which met the criteria were sampled. This included 3 qualifying patches on 


the ponds surface in Pond A21. Ponds A20 and A19 did not have any vegetation patches on the ponds 
surface that were large enough to meet the criteria, however the in-board slopes adjacent to the borrow 
ditches within each of these ponds were large enough and therefore deemed qualifying patches. Some of 
the in-board patches in Pond A19 and the patches on the surface of Pond A21 didn’t meet the 50% cover 
threshold, but were sampled anyhow to determine how things were progressing at the site. In total 95 
quadrats were sampled throughout the ponds. 


Sampling was performed at low tide using a 1 meter square quadrat in July 2012. A minimum of 5 
quadrats and a maximum of 15 quadrats were sampled within each “qualifying patch” dependent on the 
size of the patch, diversity of species and variation in recorded percent cover. Total vegetative cover was 
measured and cover of each species present was documented to the nearest 5% cover category within 
each quadrat. Maximum vegetation height was also measured. 


According to the RMMP, ground based vegetation monitoring is anticipated to continue on a biennial 
schedule until the success criterion is met (i.e., 75 acres at 75% vegetative cover) or sooner if, as the 
marsh develops, the sampling is deemed unnecessary (e.g., the aerial mapping is accurate enough), 
unsafe, or infeasible by the adaptive management team 


2.1.4. Wildlife Monitoring (Refuge) 


The Wildlife Monitoring Task for the Island Ponds is described in the RMMP as follows: “The Initial 
Stewardship Project anticipates that restoration of the Island Ponds to tidal marsh will provide long-term 
ecological benefits to native birds (particularly California clapper rails) and mammal species (particularly 
salt marsh harvest mice). In addition, the District has chosen presence of California clapper rail as a 
performance criterion to measure success of their SMP mitigation requirements. Although there are no 
performance criteria or success criteria associated with the presence of other wildlife species, the project 
partners agreed it was prudent to incorporate a wildlife component into this monitoring program. 
Monitoring for bird and mammal species will reveal whether restoration of tidal exchange at the Island 
Ponds produce the anticipated benefits to native wildlife species.” 


A) California clapper rail monitoring — The Refuge monitored for California clapper rail within 
the Island Ponds in the spring of 2012 since more than 30 acres of native vegetation had 
developed within the Ponds. Call-count surveys were performed using USFWS protocol from 
levees surrounding Pond A21. 

B) Salt marsh harvest mouse monitoring — The Refuge will monitor for salt marsh harvest mice in 
the Island Ponds as soon as five acres of contiguous suitable habitat develops. As of Year 7 
(2012), there was not enough suitable habitat available for the salt marsh harvest mouse. 

C) Waterfowl and shorebird species — The avian monitoring task has been completed. Quarterly 
avian monitoring began in Year 1 (2006) and continued through Year 5 (2010). 


2.2 OFF-SITE MONITORING 
2.2.1 Accelerated Deterioration of the Town of Drawbridge (District) 


The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and that any 
evidence of accelerated erosion will be reported. The monitoring activities undertaken for this task consist 
of monitoring the integrity of the pond levees adjacent to the Town of Drawbridge. This requirement was 
anticipated to be completed in Year 5 (2010), however, monitoring of the eastern levee of Pond A21 has 
annually detected signs of levee erosion in this location. Therefore, it was agreed that monitoring in this 
location would continue until the erosion had stabilized. 


In 2008, a benchmark and location stakes were installed in the southeast corner of Pond A21 to enable 
more accurate tracking of erosion advancement along this levee which has been seemingly caused by 
wave action and levee overtopping. An elevation was assigned to the benchmark which references the 
northwest abutment of the Coyote Creek railroad bridge. (The top of the benchmark is 4.55 ft lower than 
the bridge abutment.) Location stakes were installed to form a series of eight cross sections along the top 
of the levee and baseline elevations were gathered immediately adjacent to each stake. Annual site visits 
obtain elevations at each stake and document any changes. 


On August 14, 2012, a Civil Engineer from the District performed the surveying work discussed above to 
collect surface elevation data at the eight cross section locations along the Pond A21 levee. 


3.0 MONITORING RESULTS 


This section describes the results of both the District and Refuge’s 2012 (Year 7) monitoring activities. 
3.1 ON-SITE MONITORING 


3.1.1 Biennial Aerial Photography Vegetation Mapping (Refuge) 


Before the breaching in 2006, the Island Ponds had no established vegetation due to 99% of the total area 
being covered with a hard salt crust gypsum layer (H.T. Harvey & Associates 2005). The Island Pond 
Complex had also become subsided since diking, and plant colonization was expected to occur only when 
sedimentation levels reached the appropriate marsh plain elevation. 


Currently, vegetation has established at all three Ponds, with a total of 62.25 acres within the three Ponds 
(Table 3-1). Pond A21 continues to have the most vegetation (Figure 2). Elevation and sedimentation 
levels in Pond A21 are now seemingly ideal for complete marsh plain vegetation establishment. 


In general, the Ponds continue to show rapid expansion from the baseline of 5.75 acres in 2006. In 2007, 
vegetation increased 73%, 2008 it increased 33%, 2010 it increased 135%, and in 2012 it increased by 
100% (doubling the vegetation acreage from 2010; Table 3-1). A21 has by far the most vegetation and, in 
2012, the vegetation there more than doubled the previous amount. Vegetation has expanded to cover 
most of the center and western portions of A21 and small patches of vegetation are forming in the east 
(Figure 2). The vegetation in Pond A20 showed a substantial 64% increase and has expanded to include 
many interior areas of the pond (Figure 3). Finally, Pond A19 had a more modest 35% growth but it also 
includes small patches in the interior of the pond, which are newly mapped vegetated areas (Figure 4). 


Table 3-1. Comparison of Established Marsh Vegetation at the Island Ponds from 2006 — 2012. 


Acreage of Native Percent Change in 
Salt Marsh Acreage from Previous 

Year Pond Vegetation Year Mapped 
2006 A19 2.99 

A20 1.56 

A21 1.20 

total 5.75 
2007 A19 5.10 70.6 

A20 2.20 41.0 

A21 2.65 120.8 

total 9.96 73.2 
2008 A19 6.07 19.0 

A20 2.93 33.2 

A21 4.29 61.9 

total 13.29 33.4 
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2010 Ai9 6.42 5.77 
A20 3.18 8.53 
A21 21.59 403.3 
total 31.19 134.7 

2012 A19 8.65 34.74 
A20 5.21 63.84 
A21 48.39 124.13 
total 62.25 99.58 


3.1.2 Ground-Based Quantitative Vegetation Sampling (District) 


The vegetation success criteria for the Island Ponds states that “74.54 acres of vegetated tidal marsh 
habitat must be restored to satisfy the mitigation requirements of the District and the Refuge.” In addition 
it is specified that vegetation should cover no less than 75% of the 74.54 acres and the plant species 
composition should consist of native tidal marsh species. These success criteria are anticipated to be met 
within a 15 year timeframe. 


The interior of the Island Ponds site is overwhelmingly dominated by native vegetation therefore, the term 
total cover below refers to total native vegetative cover. Amongst the 95 quadrats which were sampled 
throughout the 3 Ponds, the average total native vegetative cover was 54% (Table 3-2). The vegetation 
growing along the in-board slope adjacent to the borrow ditch in Pond A21 typically displayed a higher 
percent cover category than the vegetation growing on the ponds surface. The in-board slope had more 
total cover (70% vs. 43% cover), less bare soil (8% vs. 55% bare soil), and more litter (22% vs. 2% litter) 
than the sampling sites on the surface of Pond A21. Maximum vegetation height, however, was similar 
between the inboard slopes and the patches on the surface of the pond (~25 inches; Table 3-2). 


Comparing the sampling results for the slopes adjacent to the borrow ditches in all three Ponds; Pond A19 
displayed the lowest total vegetative cover of all three ponds with an average of 28% cover. Pond A20 
had the highest overall cover with 76% total cover and Pond A21 was in the middle with 70% total 
vegetative cover (Table 3-2). 


Annual pickleweed (Salicornia europaea), perennial pickleweed (Sarcocornia pacifica) and Spartina 
foliosa were the dominant species in all 3 ponds, however Pond A19 had the highest diversity of plant 
species per quadrat adding Atriplex triangularis, Eleocharis parvula, Distichlis spicata, and Scirpus 
robustus to the list of dominants. 
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Table 3-2. Quantitative Vegetation Sampling Averages for 2012. 


Location Number of | Total % | % Bare | % Litter | Max Vegetation 
Quadrats | Native Cover | Soil Height (inches) 
Pond A21- Average of the 3 22 70 8 22 25 


levee slopes 


Pond A21 — Average for the 28 43 55 2 25 
patches on ponds surface 


Pond A20- Average of the 3 16 76 21 3 36 
levee slopes 


Pond A19- Average of the 3 29 28 67 4 15 
levee slopes 


Totals & Averages 95 54 40 6 26 


3.1.3 Wildlife Monitoring (Refuge) 


California clapper rail monitoring — The Refuge monitored for California clapper rail within Pond A21 
in the spring of 2012 (Figure 5). Call-count surveys were performed using USFWS protocol from levees 
surrounding the pond on the following dates: 24 January, 24 February, and 4 April. No California clapper 
rails were heard within Pond A21 or in the surrounding outboard marshes. 


One clapper rail however, was detected further upstream from the Island Ponds, within the Coyote Creek 
bypass channel during surveys conducted by the District in March 2012. The rail was heard calling 
approximately 600 meters upstream of the confluence with Coyote Creek in the bypass channel. 


3.2 OFF-SITE MONITORING 


3.2.1 Accelerated Deterioration of the Town of Drawbridge (District) 


In 2008, field inspectors noted large amounts of debris and litter on top of a section of the Pond A21 levee 
in the southeast corner, mostly along the marsh vegetation and outboard slope interface. At that time, 
inspection staff interpreted the deposition of litter and debris as a sign that wave action and wind related 
run-up had caused floating trash to transfer from the pond area onto the levee surface. To establish an 
ability to accurately monitor the changes, in December 2008 a surveyed benchmark was installed to assist 
with collecting surveying measurements at this levee location. 


On August 14, 2012, District staff performed basic surveying work to collect surface elevation data at the 
8 cross sections previously identified in December 2008. The data collected is shown in Appendix B-1. A 
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comparison of the data collected in August 2012, October 2011 and December 2008 shows minor, yet 
consistent degradation of the height of levee surface, averaging less than 2 inches of lost levee material. 
Lateral measurements taken at this location show continued loss of earthen material along the inboard 
slope of Pond A21. This inboard levee slope consists of a vertical edge, approximately 2 - 3 feet in height, 
with debris, slumped material, and newly growing pickleweed along the toe. The offset measurements 
taken in this location show an overall reduction in total levee width of a couple of inches to over a foot at 
one cross section during the last ten months. The total loss of levee width at the eight survey locations 
since 2008 ranges from one foot to almost 4 feet at one of the cross sections. 


These measurements confirm the trend shown in previous surveys that the width of the pond levee is 
decreasing over time, with most locations experiencing more than two feet of lost girth since 2008. At 
this time, the levee doesn’t appear to be at risk of failure, but future evaluations should continue until the 
data indicates the situation is stable. 
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4.0 DISCUSSION 


Across all three ponds, sediment is continuing to accumulate and beginning to consolidate and form 
acceptable substrate for vegetation colonization. Currently 62.25 acres of native vegetation has 
established collectively in the three Ponds, with the majority (> 48 acres) colonizing in Pond A21. 


On average there is 54% total native vegetative cover in patches that are larger than 2 acres in size. The 
vegetation growing adjacent to the borrow ditch in Pond A21 had a higher percent cover than the 
vegetation growing on the pond surface. This is likely due to the fact that the vegetation adjacent to the 
borrow ditch established first and has had a couple more years to develop than the newer vegetation 
growing on the pond’s surface. Pond A20 has the highest total vegetative cover of the Ponds with a 76% 
average, while Pond A19 had the lowest at 28% cover. 


No California clapper rail were detected near Pond A21 during the Refuge’s spring call-count surveys. 
However, one clapper rail was detected audibly further upstream within the Coyote Creek bypass channel 
during surveys by the District in March 2012 (~ 600 meters upstream of the confluence with Coyote 
Creek). 


Data collected from 2008 to 2012 indicates that deterioration along the inboard slope of the southeast 
levee of pond A21 is still occurring. While the inboard slope lost almost 4 feet of girth in one location and 
more than 2 feet on average in other locations, the total levee width is more than 12 feet wide at its 
narrowest location. Levee height measurements, however, have not changed greatly since 2009, 
indicating that the top of levee isn’t experiencing rapid change. At this time, the levee doesn’t appear to 
be at risk of failure, however, future evaluations and measurements are planned until the data indicates 
that the width of the levee has become stable. 
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Figure 2. Vegetation Development in Pond A21 for 2012. 
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Figure 3. Vegetation Development in Pond A20 for 2012. 
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Figure 4. Vegetation Development in Pond A19 for 2012. 
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Figure 5. Location of clapper rail call count stations along the levee at Pond A21. 


APPENDIX. A. 
POND A21 LEVEE EROSION DATA & PHOTOGRAPHS 


Island Ponds Tidal Mitigation Project 


date of offset survey 08/14/2012 survey data by: S. Katric, L. Porcella, J. Bolanos 
Notes: 
. spreadsheet represents elevations taken to monitor Pond 21 levee height where wave action appears to be overtopping southeastern corner of pond 
. Eight sections are being monitored, all within 100 +/- feet of each other 
. Wooden stakes (usually 2, 3 at one location) were installed at each section where elevations adjacent to the stakes were taken 
. Measurements were taken between stakes and the pond side edge of levee in order to monitor how quickly the pond side of the levee is eroding. 


1 
2 
3 
4 
5. Photos of each section were taken to identify stake locations and section numbers. 
6. A benchmark was installed using a metal "T" stake. 

7. The T-stake elevation was established by surveying an "X" on the northwest railroad bridge abutment, calling the abutment elevation 10.00 (ten) 
8 


. If RR abutment is elev 10.0, then T-stake benchmark elevation is 5.42 feet 


change in 2008 2012 change in 2008 2012 change in 2008 2012 change in 
elevation | offset offset offset ground ground | elevation 2012 ground ground [elevation] offset 
between | between } between | between ] surface surface | between offset surface surface | between | between 
2008 and elevation | elevation | 2008 and | between | elevation | elevation | 2008 and | pond and 
stake stake 2012 for | adjacent | adjacent | 2012 for | pond and} adjacent | adjacent | 2012 for stake 
nearest | nearest |stake near] middle middle middle middle [stake nearJstake near|stake near] nearest 
pond (ft) | pond (ft) pond stake (ft) | marsh marsh marsh | marsh (ft) 


SS 

se [ 56 oor | 16.83 

a [1 
(233) ee ee 
Pro data |. 2.83 | no data | Pp [oss [555 | 005 13.42 | 
(075) [sas | ro data | 
(258) rod | | 
[eat | (013) J 600 | 3.75 =a 


NOTES/OBSERVATIONS: 
1. all elevations were slightly lower indicating very minor changes in top of levee elevations 
2. most offsets indicate additional loss of levee material on pond side with max loss of 1.16 feet at station 1 during the past 10 months 
3. we should expect offsets between first stake and pond to continue to decrease from erosion 
4. pond stake in section 5 is missing 
5. marsh stake in section 6 is missing 


— | 


August 2012 


2008 photo of Southeast corner of 2008 photo of Benchmark "T-stake" 
Pond A21, looking westerly location Ikg northerly 


2012 photo looking westerly 2012 photo looking northerly 
along levee towards stations 4, 3, 2, and 1 notice extensive vegetation along inboard area 
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Pond A21 Levee Erosion Data & Photographs 


1. EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don 
Edwards National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project 
to fulfill two goals: 


a. to initiate ecological restoration activities as described in the South Bay Salt Pond Initial 
Stewardship Plan (ISP); and 


b. to satisfy the tidal marsh mitigation needs of both the Refuge for the ISP, and the District 
for the Stream Maintenance Program and the Lower Guadalupe River Project. 


Breaching of the Island Ponds (Ponds A19, A20, and A21) occurred in March 2006. Five 
breaches were cut to allow tidal waters to inundate the ponds and begin the process of 
restoration. In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration 
Project (RMMP), the District and the Refuge agreed to conduct monitoring to track the progress 
of the restoration. This report presents the Year 9 (2014) monitoring results for both the District 
and the Refuge. 


Nine years after breaching, sediment is continuing to accumulate and consolidate to form 
acceptable substrate for vegetation colonization in all three Ponds. Vegetation growth has 
shown a rapid expansion; currently 145 acres of marsh vegetation has collectively established 
in the three ponds, which represents a 132% increase from 2012. Ponds A19 and A20, while 
not yet exhibiting any qualifying vegetation patches 2 acres in size or larger on the pond 
surfaces, still show a substantial increase in marsh vegetation establishment since 2012. 


Vegetation sampling at Pond A21 indicates that an abundance of marsh vegetation has 
established on the marsh plain since the last mapping and sampling effort in 2012. At 
approximately 110 acres of vegetated pond surface and an average of 71.4% total percent 
vegetation cover, Pond A21 is now very close to meeting the final success criteria for the 
mitigation project (75 acres at 75% vegetative cover). There are no longer separate patches of 
vegetation on the pond surface but rather a generally continuous mosaic of marsh vegetation 
interspersed with mud flat of varying topography and side slough channels. 


Vegetation composition on the marsh plain of all three ponds continues to be dominated by 
several native species, including perennial pickleweed and California cordgrass, and to a lesser 
extent, annual pickleweed. Vegetation on pond levee shorelines was more mixed; with perennial 
pickleweed and California cordgrass as well as some areas showing establishment of nonnative 
Salsola and small amounts of perennial pepperweed. As sediment accretion continues, 
management of nonnative vegetation may need to become a priority to prevent establishment of 
these or other invasive species on the marsh plain. 


The levee shoreline of Pond A19 still contains a population of dwarf spikerush, a California Rare 
Plant Rank 4. This population was first noted in 2012. 


No California clapper rails (Ridgway’s rail) were detected near Pond A21 during the Refuge’s 
spring call-count surveys. However, one Ridgway rail was detected within Pond A21 in July by 
staff from the Invasive Spartina Project. 


Data collected from 2008 through 2014 indicates that deterioration along the inboard slope of 
the southeast levee of Pond A21 is still occurring. At this time, the levee doesn’t appear to be at 
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risk of failure however, future evaluations and measurements are planned until the data 
indicates that the levee width has stabilized. 


1.1. INTRODUCTION 
1.2. PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife Service 
(USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation to the 475- 
acre Island Pond Complex (the ponds). Five breaches were cut by an amphibious excavator 
along the south side of the ponds to allow tidal waters to inundate the ponds and begin the 
process of restoration. Two breaches (west and east) were cut in Pond A19 on March 7, 2006. 
A single breach was cut in Pond A20 on March 13, 2006. Two breaches (west and east) were 
cut in Pond A21, on March 21 and March 29, 2006, respectively. 


This restoration approach is a minimally engineered, passive design, which relies on the natural 
sedimentation processes to restore the ponds to tidal marsh habitat and meet the project goals 
and objectives. The overall restoration goal is to successfully reestablish vegetation, promote 
re-colonization by benthic organisms and provide habitat for various wildlife species. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the 
larger South Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the 
Refuge implemented the Island Ponds Restoration Project to fulfill two goals: 


a. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP 


b. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the District 
for the Stream Maintenance Program (SMP) and Lower Guadalupe River Project 
(LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project 
(RMMP), the District and the Refuge agreed to conduct long-term monitoring to track the 
progress of the restoration and to evaluate whether there were adverse effects from the project 
(USFWS et al., 2006). Mitigation monitoring activities were anticipated to continue for 15 years. 
This report presents the Year 9 (2014) monitoring results. 


1.3. PROJECTS WHICH REQUIRED MITIGATION- Initial Stewardship Plan (ISP) 


The ISP was created as an interim step to manage the ponds while a long-term plan was 
developed for the entire South Bay Salt Pond area. The main objectives of the ISP are to: 


a. cease commercial salt operations; 
b. introduce tidal hydrology to the ponds where feasible; 
G: maintain existing high quality open water and wetland wildlife habitat, including habitat 


for migratory and resident shorebirds and waterfow/!; 


d. assure ponds are maintained in a restorable condition to facilitate future long-term 
restoration; 
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e. minimize initial stewardship management costs; and 


f. meet all regulatory requirements, especially discharge requirements to maintain water 
quality standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the 
assessment in the EIR/EIS (Life Science!, 2004) and the associated permit requirements, the 
Refuge has agreed to restore unimpeded tidal inundation to approximately 475 acres at the 
Island Ponds and restore nine acres of tidal marsh specifically at Pond A21. 


The permit file number for ISP activities which require tidal wetland mitigation is the San 
Francisco Bay Regional Water Quality Control Board - Order # R2-2004-0018. 


Stream Maintenance Program (SMP) 


The SMP allowed the District to implement routine stream and canal maintenance projects to 
meet the District's flood protection and water supply mandates in a feasible, cost-effective, and 
environmentally- sensitive manner. This program was also intended to assist the District in 
obtaining multi-year permits for these activities, the permit term of which was initiated in 2002 
and culminated in 2012. The first SMP permit (2002-2012) applied to all of the District's routine 
stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection, and commenced soon after the District received the permit 
in August 2002. 


The SMP compensatory mitigation package included mitigation for impacts to 30 acres of tidal 
wetlands; 29 acres from sediment removal activities and one acre from vegetation management 
activities. Taking into account the assessment in the EIR/EIS and the associated permit 
requirements, the District has agreed to restore 30 acres within the Island Ponds to tidal marsh 
habitat as mitigation for implementation of the SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
a. San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028; 
b. U.S. Army Corp of Engineers - Permit # 22525S; 


CG: California Department of Fish and Game — 1601 Lake and Streambed Alteration 
Agreement # R3-2001-0119; and 


d. U.S. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 Lower Guadalupe 
River Project (LGRP) 


The LGRP was constructed to convey design flood flows in the Lower Guadalupe River, 
between Interstate 880 in downtown San Jose, and the Union Pacific Railroad Bridge in Alviso. 
The project was designed to balance the needs for flood-control structures and channel 
maintenance with the goal of protecting and enhancing environmental conditions and public 
access. LGRP construction began in April 2003. 


The LGRP compensatory mitigation package includes mitigation for both temporary and 
permanent impacts to wetland vegetation. Taking into account the assessment in the EIR/EIS 
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and the associated permit requirements, the District has agreed to restore 35.54 acres to tidal 
marsh within the Island Ponds to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
a. San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089; 
b. U.S. Army Corp of Engineers - Permit # 248978; and 


C: California Department of Fish and Game — 1601 Lake and Streambed Alteration 
Agreement # R3-2002-0732 


1.4. ISLAND PONDS MITIGATION SITE -Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent of the 
San Francisco Bay within Coyote Creek. The ponds are in Alameda County immediately north 
of the Santa Clara County line, in the City of Fremont (Figure 1). These ponds are part of a 
larger 25-pond system known as the Alviso Complex. Prior to their 2006 breaching, this 
complex contained 7,364 acres of pond habitat, 420 acres of saltmarsh outboard of the pond 
levees, 896 acres of brackish marsh in the adjacent sloughs and creeks, as well as associated 
upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were 
purchased by State and Federal Agencies in 2003. The Island Ponds were middle stage salt 
evaporator ponds with intermediate salinity levels. In March 2006, the District and the Refuge 
cut five breaches on the south side of the ponds to allow full tidal inundation and permit the 
ponds to passively restore to tidal marsh habitat. 


Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the 
progress of the Island Ponds restoration. The RMMP details the monitoring activities which are 
designed to track mitigation performance over a 15-year period (USFWS et al., 2006). The 
monitoring data will be compared from year to year to determine if the project is meeting 
performance criteria, permit requirements, and to provide data for adaptive management 
actions, if necessary. 


Table 1-1 describes the monitoring schedule for the Island Ponds, including monitoring duration, 


frequency and timing. Table 1-1 also depicts the division of monitoring responsibilities between 
the District and the Refuge. 
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Table 1-1: Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, 
Monitoring Duration, Frequency and Timing. 


Responsible 
Party 


Monitoring Activity 


Year(s) for Each Monitoring Activity’ 


Frequency 


Seasonal 
Timing 


On-Site Monitoring 


District 


habitat, end at SMHM detected 


years 


Inundation regime Years 1, 2, 3, 5, 10, and 15 (or until two Completed --- 
monitoring cycles indicate that full tidal Task 2006 - 
exchange has been achieved) 2007 
Substrate development | a) Years 1 and 2 Completed --- 
Task 2006- 
2007 
b) Years 3 to 5 Completed --- 
Task 2010 
District c) Year 6 to 30 acres of vegetation 30 acres of --- 
Vegetation 
Established in 
2010-Task 
complete 
Levee breach and Years 1, 2, 3,5, 10, and 15 Annual With aerial 
outboard marsh 
channel geometry” 
Aerial photo a) Year 1 to 5, 10, and 15 Annual Jul - Aug 
b) Year 7, 9,11... to end Biennial Jul - Aug 
Channel network Years 1, 2, 3,5, 10, and 15 Annual With aerial 
evolution® 
Vegetation mapping® Until mitigation achieved Biennial Jul - Aug” 
Ground-based Once 30 acres of vegetated area is Biennial Jul - Aug* 
quantitative vegetation established until 75 acres of 75% 
sampling (SCVWD vegetation cover is achieved 
agreed to perform this 
sampling in 2012 and 
2014 
Refuge a) 
Invasive Spartina Year 1 to 75% native vegetation cover Annual Sept - Nov 
monitoring and control 
Wildlife use (CLRA) Begin when 30 acres native vegetation Annual Jan - Apr 15 
to detection 
Wildlife use (SMHM) Begin at five acres contiguous suitable Once every 5 Jun - Aug 


Wildlife use (shorebirds 
& waterfowl) 


Rail bridge pier scour4 


Years 1 to 5 


Completed 
Task 2010 


Off-Site Monitoring 


a) Years 1 to 5 Completed --- 
Task 2006- 
2008 

b) Years 1 to 5 Completed --- 
Task 2010 

c) Begin at implementation of corrective | N/A --- 


measures, end five years after 
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Responsible Seasonal 
Party Monitoring Activity Year(s) for Each Monitoring Activity’ Frequency Timing 
Fringing marsh scour in | a) Years 1 to 5, Final year Annual With aerial 
Coyote Creek3 
Scour of levees a) Years 1 to 3 Completed --- 
opposite breaches3 Task 2006 — 
2008 
b) If outboard marsh retreats to levees N/A --- 
opposite breach, then three additional 
years from occurrence 
Rail line erosion a) Years 1 to5 Completed --- 
Task 2010 
b) Years 1 to 5 Completed 
Task 2010 
Deterioration of Town of | a) Years 1 to 5 Completed --- 
Drawbridge structures Task 2010 
Water Quality a) Adjacent to breaches — Year 1 Completed --- 
Task 2006 
Refuge 
b) Upstream & downstream of ponds — Completed --- 
Year 1 Task 2006 
f (Grayed out tasks above are considered complete) 
A Projected time estimates to achieve performance criteria. Actual duration is dependent 
upon performance criteria and may vary. 
2. If CLRA are detected, on-site vegetation monitoring is only allowed from Sept 1 to Jan 
31. 
3: Monitoring to use aerial photograph. 
4. Bridge pier scour will continue to be monitored twice a year by the Union Pacific Railroad 


staff instead of additional monitoring being performed by this Project. (See Year 3-2008 
monitoring report for additional details.) 


This report presents the monitoring results collected during the Year 9 (2014) monitoring period. 
The data are presented in detail and are compared to the prior years’ results as well as the 
overall project performance criteria identified in the RMMP (USFWS et al., 2006). 


Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the Refuge 


and the District. 


The performance criteria for the ISP mitigation are: 


e Restore unimpeded tidal action to approximately 475 acres; 
e Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond 
A211; 
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Vegetation covers no less than 75% of the nine acres; 


Plant species composition consists of native tidal marsh species appropriate to the 
salinity regime; and 


Targets achieved within 15 years following levee breach. 


The performance criteria for the SMP mitigation are: 


Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the 
three Island Ponds; 


Vegetation covers no less than 75% of the 30 acres; 


Plant species composition consists of native tidal marsh species appropriate to the 
salinity regime; 


Presence of California clapper rail at the Island Ponds as detected by a positive 
response to rail call counts using USFWS Endangered Species Office approved survey 
protocols. (This performance criterion for the clapper rail mitigation requirement was 
established by the District through negotiations with the USFWS Endangered Species 
Office in December 2005); and 


Targets achieved within 15 years following levee breach. 


The performance criteria for the LGRP mitigation are: 


1.5. 


Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the 
three Island Ponds; 


Vegetation covers no less than 75% of the 35.54 acres; 


Plant species composition consists of native tidal marsh species appropriate to the 
salinity regime; and 


Targets achieved within 15 years following levee breach. 
CONTACTS 

The District contact is: 

Lisa Porcella 

Santa Clara Valley Water District 

5750 Almaden Expressway 

San Jose, CA 95118-3686 

Tel: (408) 265-2607 ext. 2741. 


The Refuge contact is: 


Cheryl! Strong 
Don Edwards San Francisco Bay National Wildlife Refuge 


0130a.docx 7 


9500 Thornton Avenue 
Newark, CA 94560 
Tel: (510) 557-1271 


2. MONITORING METHODS 


This section describes the methods used to carry out the Year 9 monitoring activities for both 
the District and the Refuge. 


2.1. ON-SITE MONITORING 
2.1.1. Aerial Photography (District) 


Per the Adaptive Management Teams recommendations from 2010, satellite photographs were 
obtained for use in the Year 9 monitoring activities. The images were taken using the Pleiades 1 
satellite from Apollo Mapping Services, which captures high resolution, commercial satellite 
imagery with a geo-referenced horizontal accuracy of <10 m. The satellite achieves this 
accuracy by simultaneously acquiring 50 cm panchromatic and 2-meter 4-band multispectral 
imagery. Images were captured at approximately 10:30 am at low tide on August 15, 2014. 
Images were acquired in both color and infrared. The spatial extent of the images included all 
three Island Ponds as well as the northern and southern banks of Coyote Creek. For 2014, 
these images were used exclusively for the aerial photography vegetation mapping task (see 
Section 2.1.2 below). 


2.1.2. Biennial Aerial Photography Vegetation Mapping (Refuge) 


The RMMP states, “Vegetation monitoring will solely consist of biennial examinations of ortho- 
rectified aerial photographs until a minimum of 30 acres of vegetation has established in the 
project area.” This biennial requirement was last done in 2010 (Year 5) when > 30 acres of 
vegetation was mapped within the Ponds. For Years 7 and 9 (2012 and 2014), quantitative 
ground based vegetation sampling was initiated in addition to the aerial photo mapping (see 
Section 2.1.3 below). 


Satellite photography utilized for this task was captured in August 2014 (see section 2.1.1 
above). Color infrared photographs were examined by Refuge staff using GIS software to 
delineate and digitize the locations of plant colonization at the Island Ponds. 


2.1.3. Ground-Based Quantitative Vegetation Sampling (District) 


The RMMP states,” Once a minimum of 30 acres of vegetation establishes in the study area, 
biennial quantitative sampling will be initiated coincident with the aerial photo mapping”. The 
Year 5 (2010) results showed that > 30 acres of vegetation had established within the ponds. 
Since Year 7 (2012) the Refuge has continued the aerial photo mapping and the District has 
conducted ground based vegetation sampling to further refine the techniques discussed in the 
RMMP. Year 9 (2014) represents the second aerial photo mapping and ground based 
vegetation sampling effort. 


The RMMP states that sampling will occur in native-dominated vegetation patches of 2 acres in 
size or larger with a minimum of 50% total vegetative cover (referred to as “qualifying patches’). 
A reconnaissance level survey of the Island Ponds prior to initiating the quantitative vegetation 
sampling effort indicated that by 2014 an abundance of marsh vegetation had established in 
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Pond 21 on the marsh plain and there are no longer separate patches of vegetation but rather a 
generally continuous mosaic of vegetation interspersed with mud flat of varying topography and 
side slough channels. Therefore, rather than identifying and sampling qualifying patches, a 
representative range of locations on the pond surface were selected and then randomly 
sampled. Quantitative sampling in 2014 was conducted in the south west, west central, south 
east and north east sections of Pond 21. There were no qualifying patches located in Ponds 19 
or 20. Quantitative vegetation sampling of the levees in all three ponds followed a similar 
methodology to Year 7 (2012). 


Sampling was performed at low tide using a 1 meter square quadrat in October 2014. Total 
vegetative cover was measured and relative cover of each species present was documented to 
the nearest 5% cover category within each quadrat. Maximum vegetation height, percent bare 
soil and percent litter were also measured. 


According to the RMMP, ground based vegetation monitoring is anticipated to continue on a 
biennial schedule until the success criterion is met (i.e., 75 acres at 75% vegetative cover) or 
sooner if, as the marsh develops, the sampling is deemed unnecessary (e.g., the aerial 
mapping is accurate enough), unsafe, or infeasible by the adaptive management team. 


2.1.4. Wildlife Monitoring (Refuge) 


The Wildlife Monitoring Task (Task 5.2.7) for the Island Ponds is described in the Mitigation 
Monitoring Plan (RMMP) as follows: “The Initial Stewardship Project anticipates that restoration 
of the Island Ponds to tidal marsh will provide long-term ecological benefits to native birds 
(particularly California clapper rails) and mammal species (particularly salt marsh harvest mice). 
In addition, the Santa Clara Valley Water District (SCVWD) has chosen presence of California 
clapper rail as a performance criterion to measure success of their SMP mitigation 
requirements. Although there are no performance criteria or success criteria associated with the 
presence of other wildlife species, the project partners agreed it was prudent to incorporate a 
wildlife component into this monitoring program. Monitoring for bird and mammal species will 
reveal whether restoration of tidal exchange at the Island Ponds produce the anticipated 
benefits to native wildlife species.” 


A. California clapper rail (now known as Ridgway’s rail) monitoring — The Refuge monitored 
for Ridgway’s rail within the Island Ponds in the spring of 2014 since more than 30 acres 
of native vegetation had developed within the Ponds. Call-count surveys were performed 
using USFWS protocol from levees surrounding Pond A21. 


B. Salt marsh harvest mouse monitoring — The Refuge will monitor for salt marsh harvest 
mice in the Island Ponds as soon as five acres of contiguous suitable habitat develops. 
However, due to logistical constraints and concerns over impacts to these endangered 


mice, the Refuge has decided not to pursue salt marsh harvest mouse trapping at this 
time. 


C. Waterfowl and shorebird species — The avian monitoring task has been completed. 
Quarterly avian monitoring began in Year 1 (2006) and continued through Year 5 (2010). 


2.2. OFF-SITE MONITORING 


2.2.1. Accelerated Deterioration of the Town of Drawbridge (District) 
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The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and 
that any evidence of accelerated erosion will be reported. The monitoring activities undertaken 
for this task consist of monitoring the integrity of the pond levees adjacent to the Town of 
Drawbridge. This requirement was anticipated to be completed in Year 5 (2010), however, 
monitoring of the eastern levee of Pond A21 has annually detected signs of levee erosion in this 
location. Therefore, it was agreed that monitoring in this location would continue until the 
erosion had stabilized. 


In 2008, a benchmark and location stakes were installed in the southeast corner of Pond A21 to 
enable more accurate tracking of erosion advancement along this levee which has been 
seemingly caused by wave action and levee overtopping. An elevation was assigned to the 
benchmark which references the northwest abutment of the Coyote Creek railroad bridge. (The 
top of the benchmark is 4.55 ft lower than the bridge abutment.) Location stakes were installed 
to form a series of eight cross sections along the top of the levee and baseline elevations were 
gathered immediately adjacent to each stake. Annual site visits obtain elevations at each stake 
and document any changes. 


In December, 2014, a Civil Engineer from the District performed the surveying work discussed 
above to collect surface elevation data at the eight cross section locations along the Pond A21 
levee. 


3. MONITORING RESULTS 


This section describes the results of both the District and Refuge’s 2014 (Year 9) monitoring 
activities. 


3.1. ON-SITE MONITORING 
3.1.1. Biennial Aerial Photography Vegetation Mapping (Refuge) 


The Native Vegetation Development Task (Task 5.2.4) for the Island Ponds is described in the 
RMMP as an evaluation of the “progress in achieving the success criteria for tidal marsh 
restoration.” To do so, vegetation establishment is monitored using aerial photographs and field 
sampling. This is a biennial requirement and was last done in 2012. 


Before the breaching in 2006, the Island Ponds had no established vegetation due to 99% of the 
total area covered with a hard salt crust gypsum layer (H.T. Harvey & Associates 2004). The 
Island Pond Complex had also become subsided since diking, so plant colonization could only 
occur when sedimentation reached the appropriate marsh plain elevation. Vegetation quickly 
established at the Ponds, although Pond A21 was the first to document a substantial increase in 
marsh vegetation. Elevation and sedimentation levels in both Pond A21 and Pond A20 are now 
ideal for marsh vegetation establishment. 


In 2014, native salt marsh vegetation was mapped by digitizing from color infrared photos. Total 
native vegetation was 144 acres and continues to show rapid expansion from the baseline of 
5.75 acres in 2006. In 2007, vegetation increased 73%, in 2008 it increased 33%, in 2010 it 
increased 135%, in 2012 it increased by 100%, and finally in 2014 it increased by 132%. A21 
continues to have the highest native vegetation acreage. Once again, acreage of vegetation has 
more than doubled in two years. The majority of the pond acreage in A21 is now vegetated. In 
Pond A20, conditions for marsh vegetation establishment appear ideal, and the pond showed a 
very rapid and substantial 330% increase in vegetated acreage. Much of the interior area of the 
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pond is vegetated (per the satellite photo), with large coverage in the southern half, and 
vegetation along channels in the northern half. Finally, Pond A19 had a more modest 46% 
growth but it also included small patches throughout most of the interior of the pond. 


Table 3-1: Comparison of Established Marsh Vegetation at the Island Ponds from 2006 — 
2014. 


Percent Change in Acreage from 


Pond Acreage of Native Salt Marsh Vegetation Previous Year Mapped 
2006 A19 2.99 
A20 1.56 
A21 1.20 
TOTAL 5.75 
2007 A19 5.10 70.6 
A20 2.20 41.0 
A21 2.65 120.8 
TOTAL 9.96 73.2 
2008 A19 6.07 19.0 
A20 2.93 33.2 
A21 4.29 61.9 
TOTAL 13.29 33.4 
2010 A19 6.42 5.77 
A20 3.18 8.53 
A21 21.59 403.3 
TOTAL 31.19 134.7 
2012 A19 8.65 34.74 
A20 5.21 63.84 
A21 48.39 124.13 
TOTAL 62.25 99.58 
2014 A19 12.63 46.01 
A20 22.40 329.94 
A21 109.45 126.18 
TOTAL 144.48 132.10 


See Figures 2-4 of the ponds to illustrate the dramatic increase in vegetative cover. 
3.1.2. Ground-Based Quantitative Vegetation Sampling (District) 


The vegetation success criteria for the Island Ponds states that “74.54 acres of vegetated tidal 
marsh habitat must be restored to satisfy the mitigation requirements of the District and the 


0130a.docx 11 


Refuge.” In addition it is specified that vegetation should cover no less than 75% of the 74.54 
acres and the plant species composition should consist of native tidal marsh species. 


The vegetated interior of the Island Ponds site is overwhelmingly dominated by native 
vegetation therefore, the term total cover below refers to total native vegetative cover. A total of 
133 quadrats were sampled across all three ponds in 2014; of which 64 were located on levee 
slopes and 69 on the marsh plain (pond surface) of Pond A21 (Table 3-2). Average total 
vegetation cover was high (>70%) in all areas which were quantitatively sampled. 


Pond A21 


A range between 10 and 20 quadrats were sampled in 2014 in each of the selected marsh plain 
areas of Pond A21, for a total of 69 quadrats on the pond surface (Table 3-2). Average total 
cover for Pond A21 was 71.4%, just below the final vegetation success criteria identified in the 
RMMP (see also Figures 7 and 8). This represents an increase of 66% from Year 7 (2012) in 
vegetation cover on the pond surface, where total cover was 43% (SCVWD et al. 2013; 2012 
totals were a grand average). Average percent bare soil was 28.6% in 2014, a decrease of 48% 
from 2012 (55%). There was no litter recorded in any quadrat in 2014 on the pond surface. 


Dominant species on the pond surface/marsh plain included perennial pickleweed (Salicornia 
pacifica; former name: S. virginica) and California cordgrass (Spartina foliosa). Generally 
perennial pickleweed was the dominant species in the western portion of Pond A21, while 
California cordgrass was the dominant species on the eastern portion of the pond 
surface/marsh plain. Where one species was dominant, the other was usually a close sub- 
dominant and in some areas the two species were co-dominant. Annual pickleweed (Salicornia 
depressa; former name: S. europaea) was a sub-dominant and occasional dominant on the 
eastern portion of the pond surface/marsh plain. Average maximum vegetation height was 37.1 
inches (Table 3-2). 


A total of 21 quadrats were sampled on the Pond A21 levees, for an average total cover of 
88.6% (Table 3-2). Dominant species on the levees were California cordgrass and perennial 
pickleweed. Bare soil averaged 11.4% and average maximum vegetation height was 29.4 
inches. 


Pond A19 and A20 


There were no qualifying patches of vegetation located on the pond surface in Ponds A19 or 
A20 in 2014; therefore, quadrat sampling in these ponds was limited to the levee slopes. 
Qualitative observations of both ponds in the field indicated that there are patches of California 
cordgrass establishing on the surface of Pond A20, with some areas of perennial pickleweed 
(estimated at approximately 15-20% total vegetative cover on pond surface; Figures 9 and 10); 
while Pond A19’s pond surface is still mostly unvegetated (estimated at approximately 3-5% 
total vegetative cover on pond surface; Figure 11). 


A total of 15 quadrats were sampled on the levee slopes of Pond A20; average total percent 
cover was 89% and bare soil was 8.3% (Table 3-2). A total of 28 quadrats were sampled on the 
Pond A19 levee slopes; average total percent cover was 82.5%, with bare soil at 8.7% and litter 
at 9.4%. Average maximum vegetation height was 36.4 inches in Pond A20 and 28.5 inches in 
Pond A19. Dominant species on the Pond A20 levee slopes were perennial pickleweed and the 
nonnative salsola (Sa/sola soda), while Pond A19 levee slopes were dominated by perennial 
pickleweed and California cordgrass. As in 2012, the special status plant (California Rare Plant 
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Rank 4) dwarf spikerush (Eleocharis parvula) was found on the mud shore of the northwest 
levee of Pond A19 (Figures 12 and 13). 


Table 3-2: Quantitative Vegetation Sampling for 2014. 


Average Average Max 
Number of Total % Average % Average Vegetation 
Quadrats Cover Bare Soil % Litter Height (inches) 


Location 


Pond A21 — Pond Surface 28.6 
Vegetation 
Pond A21- levee slopes 21 88.6 0 29.4 


Pond A20- levee slopes 
Pond A19- levee slopes 28 82.5 9.4 28.5 
Total & Averages, Pond 133 82.9 2.4 32.9 


Surface and Levee Slopes 


Total and Averages, Levee 64 86.7 3.1 31.4 


Slopes Only 


3.1.3. Wildlife Monitoring (Refuge) 


Ridgway’s rail monitoring — The Refuge monitored for Ridgway’s rail within Pond A271 in the 
spring of 2014 (Figure 5). Call-count surveys were performed using USFWS protocol from 
levees surrounding the pond on the following dates: 14 February, 14 March, and 10 April. No 
rails were heard during these surveys within Pond A21 or in the surrounding outboard marshes. 
One Ridgway rail however, was detected within Pond A21 in July by staff from the Invasive 
Spartina Project (Figure 6). 


3.2. OFF-SITE MONITORING 
3.2.1. Accelerated Deterioration of the Town of Drawbridge (District) 


In 2008, field inspectors noted large amounts of debris and litter on top of a section of the Pond 
A21 levee in the southeast corner, mostly along the marsh vegetation and outboard slope 
interface. At that time, inspection staff interpreted the deposition of litter and debris as a sign 
that wave action and wind related run-up had caused floating trash to transfer from the pond 
area onto the levee surface. To establish an ability to accurately monitor the changes, in 
December 2008 a surveyed benchmark was installed to assist with collecting surveying 
measurements at this levee location. 


In December 2014, District staff performed basic surveying work to collect surface elevation 
data at the 8 cross sections previously identified in December 2008. The data collected are 
shown in Appendix B-1. 


A comparison of the data collected in December 2014, October 2011 and December 2008 
shows minor, yet consistent degradation of the height of levee surface, averaging less than 1 
inch of lost levee material. Lateral measurements taken at this location show continued loss of 
earthen material along the inboard slope of Pond A21. This inboard levee slope consists of a 
vertical edge, approximately 2 - 3 feet in height, with debris, slumped material, and newly 
growing pickleweed along the toe. The offset measurements taken in this location show an 
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overall reduction in total levee width of a couple of inches to two feet at one cross section during 
the last twenty eight months. The total loss of levee width at the eight survey locations since 
2008 ranges from two feet to over 4 feet at two of the cross sections. 


These measurements confirm the trend shown in previous surveys that the width of the pond 
levee is decreasing over time, with most locations experiencing more than two feet of lost girth 
since 2008. At this time, the levee doesn’t appear to be at risk of failure, but future evaluations 
should continue until the data indicates the situation is stable 


4. DISCUSSION 


Both aerial photography vegetation mapping and quantitative vegetation sampling in 2014 
indicate that an abundance of marsh vegetation has established on the Pond A21 marsh plain 
since the last mapping and sampling effort in 2012. Not only has the total vegetated extent of 
the pond surface increased substantially, but vegetative cover has become much denser as 
well. There are no longer separate patches of vegetation but rather a generally continuous 
mosaic of marsh vegetation interspersed with mud flat of varying topography and slough 
channels. With approximately 110 acres of vegetated pond surface and an average of 71.4% 
total percent vegetation cover, Pond A21 is now very close to meeting the final success criteria 
for the mitigation project (75 acres at 75% vegetative cover). 


Across all three ponds, sediment is continuing to accumulate and consolidate to form 
acceptable substrate for vegetation colonization. Ponds A19 and A20, while not yet exhibiting 
any qualifying vegetation patches 2 acres in size or larger, still show a substantial increase in 
marsh vegetation establishment on the pond surfaces since 2012. Currently 145 acres of marsh 
vegetation has collectively established in the three ponds, which represents a 132% increase 
from 2012. 


Vegetation composition on the marsh plain of all three ponds continues to be dominated by 
several native species, including perennial pickleweed and California cordgrass, and to a lesser 
extent, annual pickleweed. Vegetation on pond levee shorelines was more mixed; with perennial 
picklweed and California cordgrass as well as some areas showing establishment of nonnative 
Salsola and small amounts of perennial pepperweed (Lepidium latifolium). As sediment 
accretion continues, management of nonnative vegetation may need to become a priority to 
prevent establishment of these or other invasive species on the marsh plain. There is one 
vegetation patch on the south east end of the marsh plain in Pond A19 which contains a small 
amount of perennial pepperweed. 


Although Ridgway rails were not detected during the spring surveys, one rail was detected 
within Pond A21 in July by staff from the Invasive Spartina Project. 


Data collected from 2008 to 2014 indicates that deterioration along the inboard slope of the 
southeast levee of pond A21 is still occurring. While the inboard slope lost over 4 feet of girth in 
two locations and more than 2 feet on average in other locations, the total levee width is more 
than 12 feet wide at its narrowest location. Levee height measurements, however, have not 
changed greatly since 2009, indicating that the top of levee isn’t experiencing rapid change. At 
this time, the levee doesn’t appear to be at risk of failure, however, future evaluations and 
measurements are planned until the data indicates that the width of the levee has become 
stable. 
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Figure 1: Vegetation Development in Pond A21 for 2014. 
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Pond A20 Vegetation 
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Figure 2: Vegetation Development in Pond A20 for 2014. 
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Figure 3: Vegetation Development in Pond A I9 for 2014. 
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Figure 4: Location of clapper rail call count stations along the levee at Pond A21. 
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Background: World Imagery (ESRI) 
Map produced on 6/20/2014 
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Ridgway’s rail was observed 
on 7/24/2014 by Ilana Stein 
during survey for Spartina. 


2014 Incidental Observation of Ridgway's Rail at Pond A21 


Surveys conducted in support of the Invasive Spartina Project 


Figure 5: Location of Ridgway Rail observation in Pond A21, July 2014. 
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Figure 6 and 7: Pond A21 marsh plain. 


Figure 7 and 8: Pond A20, pond surface and establishing marsh plain. 
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Figure 10: Pond A19, dwarf spikerush (Eleocharis parvula), on levee shoreline. 
Rare Plant Rank 4. 
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APPENDIX A 
POND A21 LEVEE EROSION DATA & PHOTOGRAPHS 


Island Ponds Tidal Mitigation Project 


Date of offset survey 12/01/2014. Survey data by: S. Katric, L. Porcella, R. Kaur 


Notes: 
1. spreadsheet represents elevations taken to monitor Pond 21 levee height where 
wave action appears to be overtopping southeastern corner of pond 
2. Eight sections are being monitored, all within 100 +/- feet of each other 
3 Wooden stakes (usually 2, 3 at one location) were installed at each section 
where elevations adjacent to the stakes were taken 
4. Measurements were taken between stakes and the pond side edge of levee in 
order to monitor how quickly the pond side of the levee is eroding. 
ae Photos of each section were taken to identify stake locations and section 
numbers. 
6. A benchmark was installed using a metal "T" stake. 
Fé The T-stake elevation was established by surveying an "X" on the northwest 
railroad bridge abutment, calling the abutment elevation 10.00 (ten) 
8. If RR abutment is elev 10.0, then T-stake benchmark elevation is 5.41 feet 
Field Data: 
Height measured at bridge (from tripod location 1) = 3.65feet 
Height measured at T-stake (from tripod location 1) = 8.24feet 


Calculated elevation at T-stake = 5.41feet 
Height measured at T-stake (from tripod location 2) = 6.7feet 
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2014 Ground Surface Reading 2014 Ground Surface Reading 


Section Adjacent Stake Near Pond (From 2014 Offset Between Pond And Adjacent Stake Near Marsh 2014 Offset Between Pond And 

# Tripod Location 2) Stake Nearest Pond (Inches) (From Tripod Location 2) Stake Nearest Marsh (Inches) 
1 5.79 16.00 6.49 158 

2 5.82 36.00 6.48 194 

3 5.78 97.00 6.5 207 

4 5.73 28.00 6.69 220 

5 

6 5.70 14.00 6.6 176 

7 5.58 41.00 6.58 165 

8 5.35 39.00 6.67 199 


change 2008 change change 
2008 2014 in offset 2014 in offset change 2014 2008 2014 in 
ground ground elevation | between offset between 2008 2014 in offset ground ground elevation 
surface surface between pond between 2008 ground ground elevation | between surface surface between 
elevation | elevation | 2008 and and pond and surface surface between pond elevation | elevation | 2008 and 
adjacent | adjacent 2013 for stake and 2013 for | elevation | elevation | 2008 and and adjacent | adjacent 2013 for 
stake stake stake nearest stake stake adjacent adjacent 2013 for middle stake stake stake offset between 
near near near pond nearest near middle middle middle stake near near near pond and stake 
pond pond pond (ft) pond (ft) pond stake stake stake (ft) marsh marsh marsh nearest marsh (ft) 
il 6.53 6.32 (0.21) 1.33 5.69 5.62 (0.07) 13.17 
2 6.31 6.29 (0.02) 3.00 5.61 5.63 0.02 16.17 
3 6.32 6.43 6.33 (0.10) 8.08 5.54 5.61 0.07 17.25 
4 6.39 6.38 (0.01) 2.33 5.44 5.42 (0.02) 18.33 
5 6.39 12.11 Bie. 0.00 MBS Wa 6.61 0.00 
6 6.44 6.41 (0.03) 1.17 5.45 5-5) 0.06 14.67 
7 6.68 6.53 (0.15) 3.42 5.58 5:55 (0.05) 13.75 
8 6.94 6.76 (0.18) 3.25 5.49 5.44 (0.05) 16.58 
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NOTES/OBSERVATIONS: 


—_ 


all elevations were slightly lower indicating very minor changes in top of levee elevations 


2. most offsets indicate additional loss of levee material on pond side with max loss of 1.16 
feet at station 1 during the past 10 months 


3. we should expect offsets between first stake and pond to continue to decrease from erosion 


4. pond stake in section 5 is missing 


5. marsh stake in section 6 is missing 


2008 photos of Benchmark "T-stake" 2008 photos of Benchmark "T-stake" 
location looking northerly location looking westerly 


2014 photo looking westerly 2014 photo looking northerly 
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EXECUTIVE SUMMARY 


The Santa Clara Valley Water District (District) and the U.S. Fish and Wildlife Service Don 
Edwards National Wildlife Refuge (Refuge) implemented the Island Ponds Restoration Project 
to fulfill two goals: 

1) to initiate ecological restoration activities as described in the South Bay Salt Pond Initial 
Stewardship Plan (ISP), and 2) to satisfy the tidal marsh mitigation needs of both the 
Refuge for the ISP, and the District for the Stream Maintenance Program and the Lower 
Guadalupe River Project. 


Breaching of the Island Ponds (Ponds A19, A20, and A21) occurred in March 2006. Five 
breaches were cut to allow tidal waters to inundate the ponds and begin the process of 
restoration. In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration 
Project (RMMP), the District and the Refuge agreed to conduct monitoring to track the 
progress of the restoration. This report presents the Year 10 (2015) monitoring results for 
both the District and the Refuge. 


Ten years after breaching, sediment is continuing to accumulate and consolidate to form 
acceptable substrate for vegetation colonization in all three Ponds. Vegetation growth 
has shown a rapid expansion; currently approximately166 acres of marsh vegetation has 
collectively established in the three ponds, which represents a 15% increase from last year. In 
Pond A21 alone, approximately118 acres of marsh vegetation has established, with an average 
total cover of 75.85%. Based on criteria outlined in the RMMP, Pond A21 has met the final 
success Criteria for the mitigation project as a whole (75 acres at 75% vegetative cover). 
Coupled with the documentation in 2015 of salt marsh harvest mice along the borrow ditch of 
Pond A21 and the audio confirmation of a pair of breeding Ridgway’s rails, this area has 
become functional marsh habitat for endangered species as well. 


There has been a significant increase in channel network evolution in the ponds since the last 
time data were analyzed in 2010. The largest increase was in Pond A19, with approximately 
7% (18 acres) of the pond surface exhibiting a network of drainage channels. This represents 
an 85% increase since 2010 for that pond. This is an excellent development in the trajectory of 
vegetation establishment in that pond, as in the RMMP the development of channel networks 
was highlighted as an important indicator of progress in the deposition of sediment and 
subsequent vegetation establishment as well as habitat for species such as Ridgway’s rail. 
While Pond A19 still contains the least amount of vegetated marsh plain on the pond surface, it 
is likely that vegetation establishment will be rapid in subsequent years. 


Vegetation composition on the marsh plain of all three ponds continues to be dominated by 
several native species, including perennial pickleweed and California cordgrass, and to a lesser 
extent, annual pickleweed. Vegetation on pond levee shorelines was more mixed; with perennial 
pickleweed and California cordgrass as well as some areas showing establishment of nonnative 
Salsola and small amounts of perennial pepperweed. As sediment accretion continues, 
management of nonnative vegetation may need to become a priority to prevent establishment of 
these or other invasive species on the marsh plain. 


The levee shoreline of Pond A19 still contains a population of dwarf spikerush, a California Rare 
Plant Rank 4 species. This population was first noted in 2012. 


E-1 


Data collected from 2008 to 2015 indicate that deterioration along the inboard slope of the 
southeast levee of pond A21 (near the historic Town of Drawbridge) is still occurring. These 
measurements confirm the trend shown in previous surveys that the width of the pond levee is 
decreasing over time, with most locations experiencing more than two feet of lost girth since 
2008. The total levee width however, is still more than 10 feet wide at its narrowest 
location. Levee height measurements have not changed greatly since 2009, indicating that the 
top of levee isn’t experiencing rapid change. At this time, the levee doesn’t appear to be at 
risk of failure; however, future evaluations and measurements should be conducted by the 
Union Pacific Railroad (UPRR) to confirm that the pond levee does not deteriorate further and 
potentially compromise the railroad levee. 
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1.1 INTRODUCTION 


1.2 PROJECT BACKGROUND 


In March 2006 the Santa Clara Valley Water District (District) and U.S. Fish and Wildlife 
Service (USFWS) Don Edwards National Wildlife Refuge (Refuge) restored tidal inundation 
to the 475-acre Island Pond Complex (the ponds). Five breaches were cut by an amphibious 
excavator along the south side of the ponds to allow tidal waters to inundate the ponds and 
begin the process of restoration. Two breaches (west and east) were cut in Pond A19 on 
March 7, 2006. A single breach was cut in Pond A20 on March 13, 2006. Two breaches (west 
and east) were cut in Pond A21, on March 21 and March 29, 2006, respectively. 


This restoration approach is a minimally engineered, passive design, which relies on the 
natural sedimentation processes to restore the ponds to tidal marsh habitat and meet the 
project goals and objectives. The overall restoration goal is to successfully reestablish 
vegetation, promote re-colonization by benthic organisms and provide habitat for various wildlife 
species. 


Restoration of the Island Ponds is a component of the Initial Stewardship Plan (ISP) for the 
larger South Bay Salt Pond Restoration Project (Life Science!, 2003). The District and the 
Refuge implemented the Island Ponds Restoration Project to fulfill two goals: 


1. To initiate ecological restoration activities as described in the South Bay Salt Pond ISP. 


2. To satisfy the tidal marsh mitigation needs of both the Refuge for the ISP and the 
District for the Stream Maintenance Program (SMP) and Lower Guadalupe River Project 
(LGRP). 


In the Restoration and Mitigation Monitoring Plan for the Island Pond Restoration Project 
(RMMP), the District and the Refuge agreed to conduct long-term monitoring to track the 
progress of the restoration and to evaluate whether there were adverse effects from the 
project (USFWS et al., 2006). Mitigation monitoring activities were anticipated to continue for 
15 years. This report presents the Year 10 (2015) monitoring results. 


1.3 PROJECTS WHICH REQUIRED MITIGATION 
Initial Stewardship Plan (ISP) 


The ISP was created as an interim step to manage the ponds while a long-term plan was 
developed for the entire South Bay Salt Pond area. The main objectives of the ISP are to: 


° cease commercial salt operations, 
° introduce tidal hydrology to the ponds where feasible, 
° maintain existing high quality open water and wetland wildlife habitat, including 


habitat for migratory and resident shorebirds and waterfowl, 


° assure ponds are maintained in a restorable condition to facilitate future long-term 
restoration, 


° minimize initial stewardship management costs, 


° meet all regulatory requirements, especially discharge requirements to maintain water 
quality standards in the South Bay. 


Taking into account the environmental effects of implementing the ISP based on the 
assessment in the EIR/EIS (Life Science!, 2004) and the associated permit requirements, the 
Refuge has agreed to restore unimpeded tidal inundation to approximately 475 acres at the 
Island Ponds and restore nine acres of tidal marsh specifically at Pond A21. 


The permit file number for ISP activities which require tidal wetland mitigation is the San 
Francisco Bay Regional Water Quality Control Board - Order # R2-2004-0018. 


Stream Maintenance Program (SMP) 


The SMP allowed the District to implement routine stream and canal maintenance projects to 
meet the District's flood protection and water supply mandates in a feasible, cost-effective, and 
environmentally- sensitive manner. This program was also intended to assist the District in 
obtaining multi-year permits for these activities, the permit term of which was initiated in 2002 
and culminated in 2012. The first SMP permit (2002-2012) applied to all of the District's routine 
stream maintenance, including three major types of activities: sediment removal, vegetation 
management, and bank protection, and commenced soon after the District received the permit 
in August 2002. 


The SMP compensatory mitigation package included mitigation for impacts to 30 acres of tidal 
wetlands; 29 acres from sediment removal activities and one acre from vegetation 
management activities. Taking into account the assessment in the EIR/EIS and the associated 
permit requirements, the District has agreed to restore 30 acres within the Island Ponds to tidal 
marsh habitat as mitigation for implementation of the SMP. 


Permit file numbers for SMP activities which require tidal wetland mitigation are: 
° San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0028 
° U.S. Army Corp of Engineers - Permit # 22525S 


° California Department of Fish and Game — 1601 Lake and Streambed Alteration 
Agreement # R3-2001-0119 


° U.S. Fish and Wildlife Service — Biological Opinion 1-1-01-F-0314 
Lower Guadalupe River Project (LGRP) 


The LGRP was constructed to convey design flood flows in the Lower Guadalupe River between 
Interstate 880, in downtown San Jose, and the Union Pacific Railroad Bridge in Alviso. The 
project was designed to balance the needs for flood-control structures and channel 
maintenance with the goal of protecting and enhancing environmental conditions and public 
access. LGRP construction began in April 2003. 


The LGRP compensatory mitigation package includes mitigation for both temporary and 
permanent impacts to wetland vegetation. Taking into account the assessment in the 


EIR/EIS and the associated permit requirements, the District has agreed to restore 
35.54 acres to tidal marsh within the Island Ponds to mitigate for LGRP impacts. 


Permit file numbers for LGRP activities which require tidal wetland mitigation are: 
° San Francisco Bay Regional Water Quality Control Board - Order # R2-2002-0089 
° U.S. Army Corp of Engineers - Permit # 24897S 


° California Department of Fish and Game — 1601 Lake and Streambed Alteration 
Agreement # R3-2002-0732 


1.4 ISLAND PONDS MITIGATION SITE 
Site Description 


The Island Ponds (Ponds A19, A20, and A21) are located at the extreme southern extent 
of the San Francisco Bay within Coyote Creek. The ponds are in Alameda County 
immediately north of the Santa Clara County line, in the City of Fremont (Figure 1). These 
ponds are part of a larger 25-pond system known as the Alviso Complex. Prior to their 2006 
breaching, this complex contained 7,364 acres of pond habitat, 420 acres of salt marsh 
outboard of the pond levees, 896 acres of brackish marsh in the adjacent sloughs and creeks, 
as well as associated upland (levee) and subtidal habitats (HTH et al., 2005). 


Solar salt production began at the Alviso Complex in 1929 and continued until the ponds were 
purchased by State and Federal Agencies in 2003. The Island Ponds were middle stage salt 
evaporator ponds with intermediate salinity levels. In March 2006, the District and the Refuge 
cut five breaches on the south side of the ponds to allow full tidal inundation and permit the 
ponds to passively restore to tidal marsh habitat. 


Mitigation Monitoring 


The District and the Refuge agreed to conduct a long-term monitoring program to track the 
progress of the Island Ponds restoration. The RMMP details the monitoring activities which 
are designed to track mitigation performance over a 15-year period (USFWS et al., 2006). The 
monitoring data will be compared from year to year to determine if the project is meeting 
performance criteria, permit requirements, and to provide data for adaptive management 
actions, if necessary. 


Table 1-1 describes the monitoring schedule for the Island Ponds, including monitoring 
duration, frequency and timing. Table 1-1 also depicts the division of monitoring 
responsibilities between the District and the Refuge. 


Table 1-1 


Mitigation Monitoring Schedule for the Island Ponds — Responsible Party, 
Monitoring Duration, Frequency and Timing. 


Responsible 


Party Monitoring Activity 


On-Site Monitoring 


Inundation regime 


Substrate development 


District 


Levee breach and 
outboard marsh channel 


geometry* 
Aerial photo 


Channel network 
evolution? 


Vegetation mapping” 


Year(s) for Each Monitoring Activity ! 


Years 1, 2, 3,5, 10, and 15 (or until two 
monitoring cycles indicate that full tidal 
exchange has been achieved) 

a) Years | and 2 

b) Years 3 to 5 


c) Year 6 to 30 acres of vegetation 


Years 1, 2, 3,5, 10, and 15 


a) Year 1 to 5, 10, and 15 
b) Year 7, 9, 11 ... to end 
Years 1, 2, 3,5, 10, and 15 


Until mitigation achieved 


Frequency 


Completed Task 
2006 - 2007 


30 acres of 
Vegetation 
Established in 
2010-Task 
complete 


Annual 


Annual 
Biennial 


Annual 


Biennial 


Seasonal 
Timing 


With aerial 


Jul - Aug 
Jul - Aug 
With aerial 


Ground-based quantitative 
vegetation sampling 
(SCVWD agreed to 
perform this sampling in 
2012, 2014 and 2015) 


Invasive Spartina 
monitoring and control 


Wildlife use (CLRA) 


Once 30 acres of vegetated area is established 
until 75 acres of 75% vegetation cover is 
achieved 


Year 1 to 75% native vegetation cover 


Begin when 30 acres native vegetation to 
detection 


Biennial 


Annual 


Wildlife use (SMHM) 


Begin at five acres contiguous suitable 
habitat, end at SMHM detected 


Once every 5 
years 


Wildlife use (shorebirds & | Years 1 to 5 Completed Task 
waterfowl) 2010 


Off-Site Monitoring 


Rail bridge pier scour a) Years 1 to 5 Completed Task 
2006-2008 
b) Years 1 to 5 Completed Task 
2010 
c) Begin at implementation of corrective N/A 
measures, end five years after 
Fringing marsh scour in a) Years 1 to 5, Final year Annual With aerial 
Coyote Creek* 


Scour of levees opposite a) Years 1 to 3 Completed Task 
District | breaches” 2006 — 2008 


b) If outboard marsh retreats to levees N/A 
opposite breach, then three additional years 
from occurrence 

Rail line erosion a) Years 1 to 5 Completed Task 
2010 


b) Years 1 to 5 Completed Task 
2010 


Deterioration of Town of a) Years 1 to 5 Completed Task 
Drawbridge structures 2010 
Water Quality a) Adjacent to breaches — Year 1 Completed Task 
2006 
b) Upstream & downstream of ponds— Year 1 | Completed Task 


2006 


* (Grayed out tasks above are considered complete) 


: Projected time estimates to achieve performance criteria. Actual duration is dependent upon performance 


criteria and may vary. 


2 If CLRA are detected, on-site vegetation monitoring is only allowed from Sept 1 to Jan 31. 
3 Monitoring to use aerial photograph. 
4 


Bridge pier scour will continue to be monitored twice a year by the Union Pacific Railroad staff instead 
of additional monitoring being performed by this Project. (See Year 3-2008 monitoring report for additional 
details.) 


This report presents the monitoring results collected during the Year 10 (2015) monitoring period. 
The data are presented in detail and are compared to the prior years’ results as well as the 
overall project performance criteria identified in the RMMP (USFWS et al., 2006). Ground-based 
quantitative vegetation sampling was conducted in 2015 because results from 2014 indicated 
that the project was very close to meeting its performance criteria of percent cover and acreage 
of vegetated pond surface. 


Performance Criteria 


The performance criteria for the Island Ponds are specific to the mitigation needs of the 
Refuge and the District. 


The performance criteria for the ISP mitigation are: 


° Restore unimpeded tidal action to approximately 475 acres, 

° Restore nine acres of vegetated tidal marsh located within a larger marsh area in Pond 
A21, 

° Vegetation covers no less than 75% of the nine acres, 

° Plant species composition consists of native tidal marsh species appropriate to the 


salinity regime, and 
° Targets achieved within 15 years following levee breach. 
The performance criteria for the SMP mitigation are: 


° Restore 30 acres of vegetated tidal marsh located within a larger marsh area on the 
three Island Ponds, 


° Vegetation covers no less than 75% of the 30 acres, 


° Plant species composition consists of native tidal marsh species appropriate to the 
salinity regime, 


° Presence of California clapper rail at the Island Ponds as detected by a positive 
response to rail call counts using USFWS Endangered Species Office approved 
survey protocols. (This performance criterion for the clapper rail mitigation requirement 
was established by the District through negotiations with the USFWS Endangered 
Species Office in December 2005.) 

° Targets achieved within 15 years following levee breach. 

The performance criteria for the LGRP mitigation are: 


° Restore 35.54 acres of vegetated tidal marsh located within a larger marsh area on the 
three Island Ponds, 


° Vegetation covers no less than 75% of the 35.54 acres, 


° Plant species composition consists of native tidal marsh species appropriate to the 
salinity regime, 


° Targets achieved within 15 years following levee breach. 
1.5 CONTACTS 


The District contact is Lisa Porcella, Santa Clara Valley Water District, 5750 Almaden 
Expressway, San Jose, CA 95118-3686. Tel: (408) 265-2607, ext. 2741. 


The Refuge contact is Cheryl Strong, Don Edwards San Francisco Bay National Wildlife 
Refuge, 9500Thornton Avenue, Newark, CA 94560. Tel: (510) 557-1271 


2.1 MONITORING METHODS 


This section describes the methods used to carry out the Year 10 monitoring activities for both 
the District and the Refuge. 


2.2 ON-SITE MONITORING 
2.2.1 Aerial Photography (District) 


Per the Adaptive Management Teams recommendations from 2010, satellite photographs were 
obtained for use in the Year 10 monitoring activities. The images were captured using the 
GeoEye- {satellite via Apollo Mapping Services, which offers high resolution, commercial 
satellite imagery with a geo-referenced horizontal accuracy of <4 m. The satellite achieves this 
accuracy by simultaneously acquiring 41 cm panchromatic and 1.65-meter 4-band multispectral 
imagery. Images were captured at approximately 12 noon at a moderately low tide on 
September 19, 2015 with an ONA (off-nader angle) of 0-20. Images were acquired in both color 
and infrared. The spatial extent of the images included all three Island Ponds as well as the 
northern and southern banks of Coyote Creek. For 2015, these images were used exclusively 
for the aerial photography vegetation mapping task (see Section 2.1.2 below). 


2.2.2. Biennial Aerial Photography Vegetation Mapping (Refuge) 


The RMMP states, “Vegetation monitoring will solely consist of biennial examinations of ortho- 
rectified aerial photographs until a minimum of 30 acres of vegetation has established in the 
project area.” This biennial requirement was last done in 2010 (Year 5) when > 30 acres of 
vegetation was mapped within the Ponds. For Years 7,9 and 10 (2012,2014 and 2015), 
quantitative ground based vegetation sampling was initiated in addition to the aerial photo 
mapping (see Section 2.1.3 below). 


Satellite photography utilized for this task was captured in September 2015 (see section 2.1.1 
above) and were examined by Refuge staff using GIS software to delineate and digitize the 
locations of plant colonization at the Island Ponds. Satellite imagery was used rather than aerial 
imagery due to the high cost of aerial flight photography in the Island Ponds location and the 
difficulty in setting out the flight crosses needed for orthorectification. 


2.2.3 Ground-Based Quantitative Vegetation Sampling (District) 


The RMMP states,” Once a minimum of 30 acres of vegetation establishes in the study area, 
biennial quantitative sampling will be initiated coincident with the aerial photo mapping”. The 
Year 5 (2010) results showed that > 30 acres of vegetation had established within the ponds. 
Since Year 7 (2012) the Refuge has continued the aerial photo mapping and the District has 
conducted ground based vegetation sampling to further refine the techniques discussed in the 
RMMP. Year 10 (2015) represents the third image mapping and ground based vegetation 
sampling effort. 


The RMMP states that sampling will occur in native-dominated vegetation patches of 2 acres in 
size or larger with a minimum of 50% total vegetative cover (referred to as “qualifying patches”). 
A reconnaissance level survey of the Island Ponds prior to initiating the quantitative vegetation 
sampling effort indicated that by 2014 an abundance of marsh vegetation had established in 
Pond 21 on the marsh plain and there are no longer separate patches of vegetation but rather a 


generally continuous mosaic of vegetation interspersed with mud flat of varying topography and 
side slough channels. Therefore, for the 2014 and 2015 sampling effort, rather than identifying 
and sampling qualifying patches a representative range of locations on the pond surface were 
selected and then randomly sampled. Quantitative sampling in 2015 was conducted across 
Pond 21in representative sections. Based on a review of the satellite imagery in 2015, some 
qualifying patches of vegetation had established in Pond 20 and the south and central sections 
were sampled. There were no qualifying patches located in Pond 19. Due to the focus of the 
sampling effort on the pond surfaces, there was no quantitative vegetation sampling of the levees 
in 2015. 


Sampling was performed at low tide using a 1 meter square quadrat in October 2015. Total 
vegetative cover was measured and relative cover of each species present was documented to 
the nearest 5% cover category within each quadrat. Maximum vegetation height, percent bare 
soil and percent litter were also measured. 


According to the RMMP, ground based vegetation monitoring is anticipated to continue on a 
biennial schedule until the success criterion is met (i.e., 75 acres at 75% vegetative cover) or 
sooner if, as the marsh develops, the sampling is deemed unnecessary (e.g., the aerial 
mapping is accurate enough), unsafe, or infeasible by the adaptive management team. 
Because results of the 2014 vegetation monitoring indicated that the project was very close to 
meeting the success criteria, monitoring was conducted again in 2015 even though it was not 
required this year. 


2.2.4 Channel Network Evolution Monitoring (Refuge) 


The Channel Network Evolution Monitoring Task (Task 5.2.3) for the Island Ponds is described 
in the RMMP as follows: “Monitoring will consist of extracting channel planform morphology from 
the aerial photographs collected periodically and rectified to ensure spatial comparability from 
photo to photo (see Aerial Photography, Section 5.2.8). Evolution of channel networks will be 
measured over time. Parameters to be measured include total surface area of channels and 
areas of expansion and loss. Monitoring results will be incorporated into a table showing, for 
each pond, the total pond acreage, total channel coverage, and percent of pond as channel. 
Maps will show the channel network in each year, the change from prior year that an aerial 
image was taken, and the change from the baseline.” 


2.2.5 Levee Breach and Outboard Marsh Channel Geometry (District) 


The levee breaches and channels through the outboard marsh were expected to erode in 
response to tidal scour until equilibrium conditions are achieved. The width of each levee breach 
and the total area of the outboard scour were measured in ArcMap using the 2015 satellite 
imagery. Breach widths were measured from east bank to west bank along the centerline of 
each levee, while the area of each outboard tidal channel was calculated by delineating the 
current marsh edge. 


2.2.6. Wildlife Monitoring (Refuge) 


The Wildlife Monitoring Task (Task 5.2.7) for the Island Ponds is described in the Mitigation 
Monitoring Plan (RMMP) as follows: “The Initial Stewardship Project anticipates that restoration 
of the Island Ponds to tidal marsh will provide long-term ecological benefits to native birds 
(particularly California clapper rails) and mammal species (particularly salt marsh harvest mice). 
In addition, the Santa Clara Valley Water District (SCVWD) has chosen presence of California 


clapper rail as a performance criterion to measure success of their SMP mitigation 
requirements. Although there are no performance criteria or success criteria associated with 
the presence of other wildlife species, the project partners agreed it was prudent to incorporate 
a wildlife component into this monitoring program. Monitoring for bird and mammal species will 
reveal whether restoration of tidal exchange at the Island Ponds produce the anticipated 
benefits to native wildlife species.” 


A. 


California clapper rail (now known as Ridgway’s rail) monitoring — Ridgway’s rail 
surveys are conducted by Refuge staff and volunteers in marshes of the south bay, 
south of the San Mateo Bridge, to track annual changes in Ridgway’s rail numbers for 
each marsh and to develop a rail population estimate for the south San Francisco Bay. 
This information is used to evaluate the success of current management and to focus 
future management efforts to benefit the Ridgway’s rail. 


Each survey involves trained observers walking on levees adjacent to the marsh to 
separate pre-determined listening stations (200 m apart) and recording location, time 
(military time), and type of each call on a datasheet (Figure 7) and map. Observers 
spend ten minutes at each station while conducting a “walking survey”. At each station, 
the observer listens passively for 5 minutes, then broadcasts the Ridgway’s rail 
recording for 1 minute, then listens passively for 4 more minutes before moving to the 
next station. Playback recordings are only used if rails do not vocalize after five minutes 
of passive listening at a station. If rails respond to the playback, the recording is stopped 
immediately. For most transects, there are three rounds of active callback surveys 
during the season. 


Refuge staff surveyed three stations in Pond A21 on three occasions in 2015 for 
Ridgway’s rails. 


Salt marsh harvest mouse monitoring — Trapping for salt marsh harvest mice was 
conducted by the Refuge in Pond A21 on July 21-23, 2015. The trapping consisted of 
100 Sherman live traps spaced at 10 meter intervals. Four transects of 25 traps were 
placed along the high marsh between the borrow ditch and the levee and transects were 
200m apart. Traps were checked within an hour of sunrise and closed during the day to 
ensure that the animals were not in traps during the warmer hours of the day. Captured 
animals were processed and were then released at the location of capture, except for 
non-native house mice (Mus musculus). All captured animals were identified by species, 
sexed, aged and hair-clipped. Fur samples from all small mammals were sent to Josh 
Ackerman for a USGS Mercury study. House mice were taken to Ohlone Humane 
Society in Newark for participation in the raptor feeding program. Detailed 
measurements were taken of all Reithrodontomys captured to distinguish between 
western harvest mouse (AR. megalotis) and the salt marsh harvest mouse. 


Capture efficiency (CE) as a relative abundance index was calculated by the number of 
new animals caught divided by number of trap nights, expended times 100. Trap nights 
were calculated by the number of traps open per night per trapping session (e.g. 400 
traps nights represents 100 traps set for 4 nights). This method is used because of the 
high effort-low return on trapping and the great difficulty and great expense of obtaining 
dependable density estimates on a regular basis. 


In addition to mouse trapping, vegetation measurements were taken along the mouse 
sampling transects at 25% of trap locations. At each plot a one-meter square PVC 
frame was placed so the northwest corner of the frame abutted the trap location. The 
frame was divided into quadrants and an observer made ocular estimates of plant 
species cover. Plant height measurements were made by randomly placing a meter 
stick in each quadrant, plus one random hit in the frame, and measuring the tallest plant 
closest to the stick. A total of five measurements per quadrant were made. 


C. Waterfowl and shorebird species — The avian monitoring task has been completed. 
Quarterly avian monitoring began in Year 1 (2006) and continued through Year 5 (2010). 


2.3. OFF-SITE MONITORING 
2.3.1 Accelerated Deterioration of the Town of Drawbridge (District) 


The RMMP states that Deterioration of the Town of Drawbridge will be assessed visually and 
that any evidence of accelerated erosion will be reported. The monitoring activities undertaken 
for this task consist of monitoring the integrity of the pond levees adjacent to the Town of 
Drawbridge. This requirement was anticipated to be completed in Year 5 (2010), however, 
monitoring of the eastern levee of Pond A21 has annually detected signs of levee erosion in 
this location. Therefore, it was agreed that monitoring in this location would continue until the 
erosion had stabilized or performance criteria for the overall project was met. 


In 2008, field inspectors noted large amounts of debris and litter on top of a section of the Pond 
A21 levee in the southeast corner, mostly along the marsh vegetation and outboard slope 
interface. At that time, inspection staff interpreted the deposition of litter and debris as a sign 
that wave action and wind related run-up had caused floating trash to transfer from the pond 
area onto the levee surface. To establish an ability to accurately monitor erosion advancement 
from wave action and levee overtoppoing, a surveyed benchmark was installed in December 
2008 in the southeast corner of Pond A21. An elevation was assigned to the benchmark 
which references the northwest abutment of the Coyote Creek railroad bridge. (The top of the 
benchmark is 4.55 ft lower than the bridge abutment.) Location stakes were installed to form a 
series of eight cross sections along the top of the levee and baseline elevations were gathered 
immediately adjacent to each stake. Annual site visits obtain elevations at each stake and 
document any changes. 


On November 23, 2015, a Civil Engineer from the District performed the surveying work 
discussed above to collect surface elevation data at the eight cross section locations along the 
Pond A21 levee. 


2.3.2 Fringe Marsh Scour in Coyote Creek 


The RMMP outlined a concern that the larger tidal prism and associated increased velocities 
from the breaches at the Island Ponds could result in scour of the marsh along the margins of 
Coyote Creek. Therefore, monitoring of the fringe marsh is conducted periodically to document 
any spatial changes in the extent of the marsh and mudflats along Coyote Creek. 


The extent of scour of the outboard fringe marsh along Coyote Creek was quantified by 
comparing the 2015 satellite imagery to the 2010 aerial imagery of the site. Changes in the 
extent of marsh or scoured mudflat were digitized using ArcMap. The analysis covered the 
eastern end of Pond A19 to the western end of Pond A21 as well as the marsh on both sides of 
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Coyote Creek and 200 ft of marsh upstream in Artesian Slough and the Coyote Creek Bypass 
Channel. 
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3.1 MONITORING RESULTS 


This section describes the results of both the District and Refuge’s 2015 (Year 10) monitoring 
activities. 


3.2 ON-SITE MONITORING 
3.2.1 Biennial Aerial Photography Vegetation Mapping (Refuge) 


The Native Vegetation Development Task (Task 5.2.4) for the Island Ponds is described in the 
RMMP as an evaluation of the “progress in achieving the success criteria for tidal marsh 
restoration.” To do so, vegetation establishment is monitored using aerial photographs and field 
sampling. This is a biennial requirement and was last done in 2014, but because we expected to 
reach our success criteria, we mapped it in 2015 as well. 


Before the breaching in 2006, the Island Ponds had no established vegetation due to 99% of the 
total area covered with a hard salt crust gypsum layer (H.T. Harvey & Associates 2004). The 
Island Pond Complex had also become subsided since diking. It was anticipated that plant 
colonization would only occur when sedimentation reached appropriate marsh plain elevation. 
Vegetation established quicker at the Ponds than originally anticipated. Pond A21 was the first 
to document a substantial increase in marsh vegetation. 


In 2015, salt marsh vegetation was mapped by digitizing from color infrared satellite photos 
(Figures 2-4). Total vegetation was approximately 165 acres and continues to show expansion 
from the baseline of 5.75 acres in 2006. Vegetation increased by 73% in 2007, 33% in 2008, 
135% in 2010, 100% in 2012, 132% in 2014, and in 2015 it increased by 15% (Table 3-1). The 
rate of growth is slowing as A21 and even A20 appear almost fully vegetated now. A21 
continues to have the highest vegetation acreage but had the smallest change from last year. 
Pond A20 had the highest gain from last year with an approximate gain of 50%. Based on the 
satellite photo, it too now looks almost fully vegetated; however, field observations showed that 
substantial portions of the pond are still unvegetated and didn’t meet the minimum 2 acre 
quantitative sampling criteria. Pond A19 continues to show modest increases in vegetation as 
more patches develop throughout the interior of the pond. Conditions for marsh vegetation 
establishment appear to be approaching ideal levels, and it is expected to fill in over the next 
few years. 


TABLE 3-1 
Comparison of Established Marsh Vegetation (from Digitized Imagery) at the 
Island Ponds from 2006 — 2015. 


Percent Change in 
Acreage of Salt Acreage from Previous 

Year Pond Marsh Vegetation Year Mapped 
2006 A19 2.99 

A20 1.56 

A21 1.20 

Total 5.75 
2007 A19 5.10 70.6 

A20 2.20 41.0 

A21 2.65 120.8 
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Percent Change in 
Acreage of Salt Acreage from Previous 
Year Pond Marsh Vegetation Year Mapped 
Total 9.96 73.2 
2008 Aig 6.07 19.0 
A20 2.93 33.2 
A21 4.29 61.9 
Total 13.29 33.4 
2010 Aig 6.42 9.77 
A20 3.18 8.53 
A21 21.59 403.3 
Total 31.19 134.7 
2012 Aig 8.65 34.74 
A20 5.21 63.84 
A21 48.39 124.13 
Total 62.25 99.58 
2014 Aig 12.63 46.01 
A20 22.40 329.94 
A21 109.45 126.18 
Total 144.48 132.10 
2015 Aig 14.05 11.24 
A20 33.49 49.51 
A21 117.95 717 
Total 165.50 14.54 


3.2.2 Ground-Based Quantitative Vegetation Sampling (District) 


The vegetation success criteria for the Island Ponds states that “74.54 acres of vegetated 
tidal marsh habitat must be restored to satisfy the mitigation requirements of the District and 
the Refuge.” In addition it is specified that vegetation should cover no less than 75% of the 
74.54 acres and the plant species composition should consist of native tidal marsh species. 


The vegetated interior of the Island Ponds site is overwhelmingly dominated by native 
vegetation; therefore, the term total cover below refers to total native vegetative cover. A total 
of 216 quadrats were sampled in Pond A21 and A20 in 2015 (141 quadrats in Pond A21 and 

75 quadrats in Pond A20). As mentioned previously, the levee slopes were not sampled in 2015. 
(Table 3-2). Average total marsh vegetation cover was high (>65%) in both sampled ponds. 


Pond A21 


A range of representative areas were sampled in 2015 within the vegetated marsh plain of Pond 
A21, for a total of 141 quadrats on the pond surface (Table 3-2). Average total cover for Pond 
A21 was 75.85%, meeting the final vegetation success criteria identified in the RMMP. Average 
percent bare soil was 24.22% in 2015. There was no litter recorded in any quadrat in 2015 on 
the pond surface. Average maximum vegetation height was 29.44 inches (Table 3-2). 


Dominant species on the pond surface/marsh plain included perennial pickleweed (Salicornia 


pacifica; former name: S. virginica) and California cordgrass (Spartina foliosa). |In the western 
section of the marsh, where one species was dominant, the other was usually a close 
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sub-dominant and in some areas the two species were co-dominant. In the eastern section of 
the Pond A21 marsh plain, annual pickleweed (Salicornia depressa) was prevalent along with 
cordgrass, with lesser amounts of perennial pickleweed. This is likely due to the eastern portion 
of the marsh plain functioning as a still-developing marsh with a higher incidence of annual 
pickleweed as an early-successional species; the west end of the marsh filled in first with 
vegetation and is now dominated by perennial marsh species (Appendix A, Photos 1-3). 


Pond A20 


For the first time, the surface of Pond A20 had qualifying patches of vegetation which were 
quantitatively sampled. A total of 75 quadrats were sampled in the southern section of the pond 
surface, which had the majority of vegetation establishment (near the breach). Dominant 
vegetation in Pond A20 consisted of cordgrass and annual pickleweed (Table 3-2, Appendix A, 
Photos 4 and 5). Within the qualifying patches sampled, average total cover of vegetation was 
68.13%, with 32% bare ground and no litter. Average maximum vegetation height was 

25.02 inches. Average relative cover was 40.40%. 


Pond A19 


There were no qualifying patches of vegetation located on the pond surface in Pond A19, which 
is still mostly unvegetated. There were some isolated patches of cordgrass establishing in the 
pond, and an abundance of shorebirds on the mudflats at low tide (Appendix A, Photo 6). 


As in 2012 and in 2014, the special status plant (California Rare Plant Rank 4) dwarf spikerush 
(Eleocharis parvula) was found on the mud shore of the northwest levee of Pond A19 
(Appendix A, Photos 7-9). In 2015 the population looked larger and more extensive than in 
previous years; however, it was still found in only one section of the pond margin along the 
borrow ditch. 


Table 3-2 
Quantitative Vegetation Sampling of Pond Surfaces (Marsh Plain) in 2015 


Average | Average eines Average 
. 1 | Total # of Average | Max Veg | Dominant : 
Location iiailtats Total % | % Bare % Litter | Height Species? Relative 
Cover Ground (in) % Cover 
Pond A21 | 141 75.85 24.22 0 29.44 SPFO, 39.32 
SAPA 
Pond A20 | 75 68.13 32.0 0 25.0 SPFO, 40.40 
SADE 


‘Pond A19 had no qualifying patches for quantitative sampling. 
2 SPFO = Spartina foliosa; SAPA = Salicornia pacifica; SADE = Salicornia depressa 
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3.2.3. Channel Network Evolution Monitoring (Refuge) 


In 2015 the Island Pond channels expanded compared to the prior mapping done in 2010. 
Many channels widened and some new channels were added, substantially increasing overall 
channel acreage by about 79% in the three ponds (Table 3-3). This follows smaller annual 
increases of 3.8%, 1.5%, and 11.4% in 2008, 2009, and 2010. The greatest increase in 
channel geometry as a percentage of pond surface was in Pond A19, with 18 acres of channels 
representing 7% of the pond surface and an 85% increase from 2010. 


Surprisingly, the lowest amount of channel acreage was in Pond A20, with only 3% (2 acres) of 
the pond surface occurring as a network of channels, a 41% increase from the last time data 
were collected. Pond A20 was also noteworthy in that the majority of vegetation establishing on 
the pond surface was located across from the breach on the south side of the pond. Figures 5—7 
show the GIS generated channels from previous years along with the new or widened channels 
added in 2015. 


Table 3-3 
Channel Networking in Island Ponds from 2006-2015 


Total Channel Percent Pond as | % Change in Acreage 
Year Pond Pond Acreage Acreage Channel from Previous Year 
2006 A19 265 8.74 3.30 
A20 63 0.85 1.35 
A21 147 3.02 2.05 
Total 12.61 
2007 A19 265 8.74 3.30 0 
A20 63 0.85 1.35 0 
A21 147 3.02 2.05 0 
Total 12.61 0 
2008 A19 265 9.06 3.42 3.64 
A20 63 1.01 1.60 18.52 
A21 147 3.02 2.05 0 
Total 13.09 3.81 
2009 A19 265 9.20 3.47 1.55 
A20 63 1.04 1.65 2.97 
A2t 147 3.05 2.07 1.0 
Total 13.29 1.53 
2010 A19 265 9.78 3.69 6.3 
A20 63 1.44 2.29 38.46 
A2t1 147 3.58 2.44 17.38 
Total 14.8 11.36 
2015 Aig 265 18.11 6.83 85.17 
A20 63 2.03 3.22 40.97 
A2t 147 6.27 4.27 75.14 
Total 26.41 78.45 
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3.2.4. Levee Breach and Outboard Marsh Channel Geometry (District) 


The 2015 satellite imagery was used to analyze the current width of each breach compared to 
the 2010 widths. Table 3-4 shows breach widths over time since 2006. Changes in breach 
width from 2010 to 2015 ranged from 1 ft in the east breach of Pond A21 to 13 feet in the west 
breach of Pond A19. Breaches have in some ponds resulted in localized sediment accretion 
and vegetation establishment on the marsh plain in the vicinity of the breach (eg. Pond A20, 
vegetation development in southern extent of the pond surface). 


Table 3-4 
Pond Breach Widths (feet) Over Time 

Breach by Breach Breach Breach Breach Breach Breach 
Pond Width 2006 | Width 2007 | Width 2008 | Width 2009 | Width 2010 | Width 2015 
A19 East 110 122 140 147 147 156 
A19 West 22 28 32 34 37 50 
A20 76 82 89 89 89 91 

A21 East 32 37 45 45 46 47 
A21 West 76 79 95 96 100 112 


The 2015 satellite imagery was used to analyze the extent of marsh scour along the pond 
boundaries from 2006 to 2015 (Table 3-5). Erosion of the outboard tidal channels remains 
gradual, with incremental marsh loss from 2010 to 2015 of 0.13 acres. The exception in 2015 
was the outboard marsh in the vicinity of the east breach of Pond A21, which showed a slight 
accretion rather than scour. Total marsh loss to date, including loss associated with construction 
impacts, is 1.52 acres. 


Table 3-5 
Marsh Loss (acres) from Scour of Outboard Channels 
Incremental 
Marsh Scour Marsh Scour to Marsh Scour to 
Breach 2006 2010 date (2015) Marsh Scour- 
an 2010-2015 

A19 East 0.05 0.07 0.10 0.03 

A119 West 0.05 0.06 0.08 0.02 

A20 0.55 0.59 0.67 0.08 

A21 East 0.33 0.38 0.35 -0.03 

A21 West 0.25 0.29 0.32 0.03 

Totals 1.23 1.39 1.52 0.13 


3.2.5 Wildlife Monitoring (Refuge) 


Full reports of the monitoring of salt marsh harvest mouse and Ridgway’s rail conducted by the 
Refuge in 2015 are located in Appendix B. 


Salt Marsh Harvest Mouse monitoring- Pond A21 was trapped for three nights, resulting in 
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the capture of 63 new animals, plus an additional 10 recaptures. Species caught included salt 
marsh harvest mice, western harvest mice, harvest mice with intermediate traits, deer mice 
(Peromyscus maniculatus) and non-native house mice (Figure 8). House mice were the most 
abundant species (37 individuals), followed by harvest mice (salt marsh, western, and 
intermediate traits (4, 7, and 7 individuals caught respectively)) and deer mice (8 individuals). 
Four new salt marsh harvest mouse were captured for a capture efficiency of 1.3%. 


Vegetation height at Pond A21 averaged 15.7 in (40 cm) across all plots. Pickleweed was the 
dominant species, averaging 91% cover across all plots, and occurred in all 25 plots. California 
cordgrass (Spartina foliosa) was found in 7 of 25 plots and additional plants documented include 
fat hen, alkali heath, perennial pepperweed (Lepidium latifolium) and salt marsh dodder 
(Cuscuta salina). 


Ridgway’s rail monitoring — Refuge staff surveyed three stations in Pond A21 on three 
occasions in 2015 and recorded no Ridgway’s rails. However, during small mammal trapping in 
July, a minimum of one duet (2 breeding rails) were heard on July 23, 2015. These are noted as 
RIRA, with the associated call, in Figure 9. While Figure 9 indicates additional audio and visual 
documentation of rails over several survey periods, for reporting purposes the duet heard on 
July 23, 2015 confirms that there was a minimum of two rails in Pond A21. 


3.3. OFF-SITE MONITORING 
3.3.1. Accelerated Deterioration of the Town of Drawbridge (District) 


On November 23, 2015 a civil engineer from the District performed the surveying work to collect 
surface elevation data at the eight cross section locations established along the Pond A21 levee. 
The collected data are summarized in Appendix C. 


The offset measurements taken in this location show an overall reduction in total levee width of 
a couple of inches to two feet at one cross section during the last twelve months. 


A comparison of the data collected in November 2015, December 2014, August 2012, 

October 2011 and December 2008 shows minor, yet consistent degradation of the height of 
levee surface, averaging less than 2 inch of lost levee material. Lateral measurements taken at 
this location show continued loss of earthen material along the inboard slope of Pond A21. This 
inboard levee slope consists of a vertical edge, approximately 2 — 3 feet in height, with debris, 
slumped material, and newly growing pickleweed along the toe. The total loss of levee width at 
the eight survey locations since 2008 ranges from two feet to over 4 feet at two of the cross 
sections. 


3.3.2 Fringe Marsh Scour in Coyote Creek (District) 


The fringe marshes of Coyote Creek that are adjacent to the Island Ponds are showing signs 
of scour in some locations and accretion in others (Figure 10). Total collective marsh loss 
since 2008 is 1.21 acres, and total marsh accretion is 1.81 acres (Tables 3-6, 3-7). Asin 
previous years, the north bank of Coyote Creek shows more accretion than the south bank. 
The north bank also showed more marsh scour in 2015. Collectively the north bank showed 
an accretion of 0.55 acres of marsh, and the south bank had gained 0.05 acres of marsh 
(calculating accretion minus scour). 
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Table 3-6 


Fringe Marsh Scour (acres) Over Time 


Location 2008 2009 2010 2015 
North Bank 0.26 0.44 0.68 0.69 
Coyote Creek 

South Bank 0.43 0.52 0.57 0.52 
Coyote Creek 

Total Scour 0.69 0.96 1.25 1.21 

Table 3-7 
Fringe Marsh Accretion (acres) Over Time 

Location 2008 2009 2010 2015 
North Bank 0.29 0.32 0.32 1.24 
Coyote Creek 

South Bank 0.11 0.16 0.36 0.57 
Coyote Creek 

Total Accretion 0.40 0.48 0.68 1.81 
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4.0 


DISCUSSION 


Both vegetation mapping (digitizing) from the 2015 satellite image and field- based quantitative 
vegetation sampling indicate that an abundance of marsh vegetation has established on the 
Pond A21 marsh plain over the past 3 years (Table 4-1). Not only has the total vegetated extent 
of the pond surface increased substantially, but vegetative cover has become much denser as 
well. There are no longer separate patches of vegetation but rather a generally continuous 
mosaic of marsh vegetation interspersed with mud flat of varying topography and side slough 
channels. At approximately 118 acres of vegetated pond surface and an average of 75.85% 
total percent vegetation cover, Pond A21 has met the final success criteria for the mitigation 
project as a whole (75 acres at 75% vegetative cover). Coupled with the documentation of salt 
marsh harvest mice along the borrow ditch of Pond A21 and the audio confirmation of a pair of 
breeding Ridgway’s rails, this area has become functional marsh habitat for endangered 


species as well. 


Table 4-1 


Extent of Vegetation Establishment in Pond A21 from 2012-2015 


Year Total Acres of Average Total Average % Average % 
Vegetation’ % Cover” Bare Soil” Litter’ 
2012 48.39 42.59 54.68 2.73 
2014 109.45 71.40 28.60 0 
2015 117.95 75.85 24.22 0 


" Approximate; based on photo interpretation of aerial and satellite imagery 
? From quantitative field sampling 


Across all three ponds, sediment is continuing to accumulate and consolidate to form 
acceptable substrate for vegetation colonization. For the first time in 2015, Pond A20 had 
qualifying patches of vegetation large enough (2 acres or larger) to sample quantitatively. The 
vegetation establishing on the pond surface is at the southern end of the pond near the breach. 
Pond A19, while still predominantly unvegetated, does show a substantial increase in marsh 
vegetation establishment on the pond surfaces since 2012. Currently approximately 166 acres 
of marsh vegetation has collectively established in the three ponds, which represents a 15% 
increase from last year (2014). 


There has been a significant increase in channel network evolution in the ponds since the last 
time data were analyzed in 2010. The largest increase was in Pond A19, with approximately 
7% (18 acres) of the pond surface exhibiting a network of drainage channels. This represents 
an 85% increase since 2010 for that pond. This is an excellent development in the trajectory of 
vegetation establishment in that pond, as in the RMMP the development of channel networks 
was highlighted as an important indicator of progress in the deposition of sediment and 
subsequent vegetation establishment as well as habitat for species such as Ridgway’s rail. 
While Pond A19 still contains the least amount of vegetated marsh plain on the pond surface, it 
is likely that vegetation establishment will be rapid in subsequent years. 


Vegetation composition on the marsh plain of all three ponds continues to be dominated by 


several native species, including perennial pickleweed and California cordgrass, and to a lesser 
extent, annual pickleweed. As in past years, vegetation on pond levee shorelines was more 
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mixed; with perennial picklweed and California cordgrass as well as some areas showing 
establishment of non-native Salsola and small amounts of perennial pepperweed. As sediment 
accretion continues, management of non-native vegetation may need to become a priority to 
prevent establishment of these or other invasive species on the marsh plain. 


Data collected from 2008 to 2015 indicate that deterioration along the inboard slope of the 
southeast levee of pond A21 (near historic Town of Drawbridge) is still occurring. These 
measurements confirm the trend shown in previous surveys that the width of the pond levee is 
decreasing over time, with most locations experiencing more than two feet of lost girth since 
2008. The total levee width however, is still more than 10 feet wide at its narrowest 
location. Levee height measurements, however, have not changed greatly since 2009, 
indicating that the top of levee isn’t experiencing rapid change. At this time, the levee doesn’t 
appear to be at risk of failure; however, future evaluations and measurements should be 
conducted by the Union Pacific Railroad (UPRR) to confirm that the pond levee does not 
deteriorate further and potentially compromise the railroad levee. 
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Figure 1. Island Ponds Vicinity Map 


Pond A21 Vegetation 
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Figure 2. Digitized Vegetation from Satellite Imagery in Pond A21, Comparison over 
Several Years 


Pond A20 Vegetation 


Legend 
Native Salt Marsh Vegetation 2015 
/) Native Salt Marsh Vegetation 2014 
[|__| Baseline Salt Marsh Vegetation 2006 


Figure 3. Digitized Vegetation from Satellite Imagery in Pond A20, Comparison over 
Several Years 
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Figure 4. Digitized Vegetation from Satellite Imagery in Pond A19, Comparison over 
Several Years 
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Figure 5. Channel Geometry in Pond A21, 2015 Compared to Previous Years 
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Figure 6. Channel Geometry in Pond A20, 2015 Compared to Previous Years 
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Figure 7. Channel Geometry in Pond A19, 2015 Compared to Previous Years 
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Figure 8. Salt Marsh Harvest Mouse Trapping Results at Pond A21 Borrow Ditch, 2015 
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Figure 9. Locations of Audio and Visual Confirmation of Ridgway’s Rails, Pond A271 in 
July 2015 
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APPENDIX A 


SITE PHOTOS 


Photos 1 and 2. Pond A21 marsh plain. 


Photo 3. Quadrat sampling on the Pond A21 marsh plain. 


Photos 4 and 5. Pond A20 marsh plain. 


Photo 6. Pond A19 pond surface at high tide. 


Photos 7 and 8. Dwarf spike rush (Eleocharis parvula) along the borrow ditch shoreline of Pond 
A19. 


Photo 9. Habitat of dwarf spike rush along the borrow ditch shoreline of Pond A19. 


APPENDIX B 


WILDLIFE SPECIES SURVEY REPORTS 


2015 ACTIVITIES INVOLVING THE SALT MARSH HARVEST MOUSE 
AT DON EDWARDS SAN FRANCISCO BAY NWR 


Contact: Rachel Tertes, Wildlife Biologist 


INTRODUCTION 

The 2015 trapping effort for salt marsh harvest mice (Reithrodontomys raviventris) involved two 
very different age classes of tidal marsh habitat; pre-historical marsh at Newark Slough and nine 
year old marsh at Pond A21. 


Newark Slough is a pre-historical marsh and fully tidal slough that is approximately 5 miles long 
and flows from Thornton Avenue out to San Francisco Bay. In 1978, a mark recapture study was 
conducted to document salt marsh harvest mice prior to construction of two pedestrian bridges as 
part of an internal Section 7 consultation. In 2015, we used the historical maps to place the traps 
in similar locations and grids, however due to changes in the marsh, traps were only placed in 
areas deemed suitable habitat and safe from inundation. 


Pond A21 is a newly restored 265 acre marsh. It is one of the Island Ponds, located in the Alviso 
Pond Complex that was breached in 2006, as part of Initial Stewardship Plan of the South Bay 
Salt Pond Restoration Project. Salt production in the Island Ponds began in 1929 and continued 
as middle stage evaporator ponds with intermediate salinity levels until 2003 when land 
ownership was transferred to the Refuge. Prior to breaching, Pond A21 was devoid of 
vegetation. But within 6 months, sediment began to accumulate and marsh began to grow. 
Crustaceans such as mysid shrimp appeared in large numbers offering foraging opportunities for 
birds and Federal candidate longfin smelt were documented. This was the first trapping effort 
conducted at Pond A21. 


Objectives of the 2015 trapping were: 1) document the continued presence of salt marsh harvest 
mouse in a pre-historical tidal marsh (Newark Slough) 2) document the presence of salt marsh 
harvest mice in a newly restored marsh (Pond A21) and 3) relate these to current vegetation and 
water conditions if possible. 


This report summarizes the results of small mammal trapping at the Newark Slough in June and 
Pond A21 in July 2015. 


METHODS 
Newark Slough and Pond A21 are both located on the Don Edwards San Francisco Bay National 
Wildlife Refuge, Alameda County. 


Newark Slough 

The portion of Newark Slough that was surveyed is adjacent to the Refuge Headquarters, 
between the two Newark Slough pedestrian bridges (Figure 1). The areas surveyed in Newark 
Slough in 2015 correspond to Newark Slough I (“Red Cabin Marsh’’) and Newark Slough III 
from the 1978 study. 


In Newark Slough, the trapping consisted of 75 Sherman live traps spaced at 10 meter intervals. 
Three clusters of transects were laid out to sample suitable pickleweed habitat, and where 
parallel, they were spaced 10 meters apart (Figure 1). The three areas trapped were centered 
around the Hunter’s Cabin and northern pedestrian bridge (A Traps), the southern pedestrian 
bridge (C Traps) and the marsh between the two pedestrian bridges (B Traps). In addition to 
marsh, the transition zone along the levee was also surveyed in each cluster. Newark Slough was 
trapped from June 23-25, 2015 for a total of 225 trap nights. 


Pond A21 

Pond A21 is located at the confluence of Coyote Creek and Mud Slough and also shares a 
boundary with an active Union Pacific Railroad and the historic town of Drawbridge (Figure 2). 
Pond A21 is accessed by vehicle by way of Warm Springs Seasonal Wetland Unit and Pond 
A22/A23. Once at Pond A23, the site is accessed by foot by crossing the railroad bridge into the 
historic town of Drawbridge and then across a dilapidated foot bridge to the Pond A21 levee. 


In Pond A21, the trapping consisted of 100 Sherman live traps spaced at 10 meter intervals. Four 
transects of 25 traps were placed along the high marsh between the borrow ditch and the levee 
and transects were 200m apart. Pond A21 was trapped from July 21-23, 2015 for a total of 300 
trap nights. 


Small Mammals 

Traps within each line were spaced 10 meters apart and baited with a combination of birdseed, 
walnuts, and peanut butter. Two bearded dragon pellets were placed in each trap in the event a 
shrew was caught. A small handful of Polyester pillow filling was placed in each trap to reduce 
heat loss throughout the night. Wooden shingles were placed on traps in sparsely vegetated areas 
for shading and camouflage or underneath traps to provide more surface area when placing traps 
in vegetation. Traps were checked within an hour of sunrise and closed during the day to ensure 
that the animals were not in traps during the warmer hours of the day. 


Captured animals were processed and were then released at the location of capture, except for 
non-native house mice (Mus musculus). All captured animals were identified by species, sexed, 
aged and hair-clipped. See Figure 3 for a side by side comparison of some of the different 
species. All Reithrodontomys were individually hair-clipped and their teeth were checked for 
grooves (Figure 4). Fur samples from all small mammals were sent to Josh Ackerman for a 
USGS Mercury study. House mice were taken to Ohlone Humane Society in Newark for 
participation in the raptor feeding program. Detailed measurements were taken of all 
Reithrodontomys captured and the following table was used to distinguish between western 
harvest mouse (R. megalotis) and the salt marsh harvest mouse (Table 1, Shellhammer & 
Padgett-Flohr 2002). Some individuals with intermediate traits can only be identified to genus. 
All handling, processing and identification of salt marsh harvest mice were done by Refuge 
biologists: Joy Albertson, Cheryl Strong and Rachel Tertes. 


Capture efficiency (CE) is a relative abundance index and was calculated by the number of new 
animals caught divided by number of trap nights, expended times 100. Trap nights is calculated 
by the number of traps open per night per trapping session, e.g. 400 traps nights represents 100 
traps set for 4 nights (Service 2013). This method is used because of the high effort-low return 


on trapping and the great difficulty and great expense of obtaining dependable density estimates 
on a regular basis (Service 2010). 


Table 1. Traits used to distinguish between salt marsh and western harvest mice 


CHARACTERISTIC SCORE 

0 1 Zz 
Tail tip Blunt Intermediate Pointed 
Color Pattern of tail (not hair) Unicolored Intermediate Bicolored 
White hairs on vent of tail None Few White Hairs 
Tail diameter at 20mm from body > 2.1mm 2.0 mm <1.9mm 


Total Score = 1-3 Salt Marsh Harvest Mouse (Reithrodontomys raviventris) 
= 4-5 Harvest Mouse with Intermediate Traits (Reithrodontomys spp.) 
= 6-8 Western Harvest Mouse (Reithrodontomys megalotis) 


Vegetation 

Vegetation data were collected on June 18 and July 29, 2015 by Rachel Tertes and Sal Sainz. 
Vegetation measurements were taken along the mouse sampling transects at 25% of trap 
locations. The location of the first plot was generated randomly and from there, plots were 
systematically spaced at every fourth trap site. At each plot a one-meter square PVC frame was 
placed so the northwest corner of the frame abutted the trap location. The frame was divided 
into quadrants by string to improve the estimates of vegetation cover. The observer made ocular 
estimates of species cover. Height measurements were made by randomly placing a meter stick 
in each quadrant, plus one random hit in the frame, and measuring the tallest plant closest to the 
stick. A total of five measurements per quadrant were made. 


RESULTS 

Small Mammals 

Newark Slough was trapped for three nights in June, resulting in the capture of 19 new animals, 
plus an additional 1 recapture (Table 2). Pond A21 was trapped for three nights, resulting in the 
capture of 63 new animals, plus an additional 10 recaptures. Species caught included salt marsh 
harvest mice, western harvest mice, harvest mice with intermediate traits, deer mice (Peromyscus 
maniculatus, Figure 5) and non-native house mice. Table 2 displays the breakdown of species 
caught per day, both new and recaptures, by location and overall. Figures 6, 7 and 8 display the 
distribution and species of small mammals caught throughout the survey. The most abundant 
species captured at Newark Slough were house mice followed by salt marsh harvest mice. At 
Pond A21, house mice were the most abundant species, followed by harvest mice (salt marsh, 
western, and intermediate traits) and deer mice. 


We trapped for 225 trap nights in June and 300 trap nights in July (Table 3). We decided not to 
use “Actual” trap nights in 2015 to maintain consistency with methods used 1978 to make results 
comparable. Actual number of trap nights is calculated by number of traps open per night per 
trapping session minus 2 the number of “closed but empty” traps, as decided by the Salt Marsh 
Harvest Mouse working group. 


Table 2. Small Mammal Captures at Newark Slough and Pond A21 


TOTAL 
RERA RESP REME MUMU PEMA CAPTURE 
new recap new | recap } new | recap | new |; recap | new recap | new recap 
Ne: je Me | a Il) ae Oe Oks | If eae stp oe pees) 2a 
Slough in June 
Pond 3 nights 
ADI induly 4 0 7 1 7 0 37 6 8 5 63 10 
RERA Rei prodontomys Salt Marsh Harvest Mouse 
raviventris 
RESP Reithrodontomys species Harvest Mouse w/Intermediate traits 
REME Reithrodontomys megalotis Western Harvest Mouse 
PEMA Peromyscus maniculatus Deer Mouse 
MUMU Mus musculus House Mouse 
Table 3. Calculating Trap Nights 
Traps set | Traps set | Traps set ie 
Day 1 Day 2 Day 3 Nights 
Newark Slough 75 75 75 225 
Pond A21 100 100 100 300 


At Newark Slough, five new Salt Marsh Harvest Mice were captured for a capture efficiency of 
2.2% (Table 4). At Pond A21, four new salt marsh harvest mouse were captured for a capture 
efficiency of 1.3%. 


Table 4. 2015 Salt Marsh Harvest Mouse Capture Efficiencies 


A21 


Newark Slough 


2015 2.2% 1.3% 


House mice were released on site at Pond A21 after capture on July 21, but in subsequent days 
were transported to Ohlone Humane Society. Three house mice were euthanized on July 21, 
2015 due to overall unhealthy appearance. On July 22, 2015, one western harvest mouse was 
found dead inside a Sherman live trap at 6:30am, when we were processing animals. It appeared 
to have been caught in the door. The trap was checked for malfunctions and appeared to function 
properly. We processed the animal for measurements and took pictures. 


The salvaged western harvest mouse was labeled and placed in a freezer to be later deposited at 
the California Academy of Science. SFBNWR-23.1 Section 20(e) lists the Cal Academy as a 
designated repository for preserved specimens from the Refuge Complex. 


Vegetation 

At Newark Slough, vegetation height averaged across all plots was 35 cm. Pickleweed 
(Sarcocornia pacifica) was the dominant species, averaging 73% cover across all plots, and 
occurred in all 19 plots. Alkali heath (Frankenia salina) averaged 22% cover across all plots and 
additional plants documented include fat hen (Atriplex patula), saltgrass (Distichlis spicata), 
gumplant (Grindelia humilis), and jaumea (Jaumea carnosa). 


Vegetation height at Pond A21 averaged 40 cm across all plots. Pickleweed was the dominant 
species, averaging 91% cover across all plots, and occurred in all 25 plots. California cordgrass 
(Spartina foliosa) was found in 7 of 25 plots and additional plants documented include fat hen, 
alkali heath, perennial pepperweed (Lepidium latifolium) and salt marsh dodder (Cuscuta salina). 


DISCUSSION 
Small Mammals 


Newark Slough 

Several surveys were conducted along Newark Slough in the 1970’s and 1980’s (Service 1978, 
Gilroy and Shellhammer 1980, Newcomer 1982, Shellhammer et al. 1985). Species caught in 
previous years included salt marsh harvest mice, California voles (Microtus californicus), house 
mice, and shrews (Sorex sp.). Similar to 1978, just harvest mice and house mice were caught in 
2015. When we compare the similar locations of the 1978 and 2015 survey, the capture 
efficiencies of salt marsh harvest mice are similar at 2% and 2.2% respectively. However when 
we consolidate the various mouse trapping efforts along Newark Slough from 1978 to 2015, 
capture efficiencies of harvest mice range from 0 to a high of 3.8% and trapping locations span a 
much larger portion of Newark Slough. 


Table 5. Capture Efficiencies at Newark Slough, 1978-2015 


Capture 
efficiency 


2% 
0.15% 
3.80% 
1.30% 

0 
0.75% 
2.20% 


Pond A21 

Prior to the breach in 2006 and subsequent restoration of marsh plants, Pond A21 hasn’t had 
vegetation since before it became a salt pond in 1929. Without vegetation, small mammals were 
restricted to levees and possibly using the dry pond bottom as a travel corridor. This was the first 
small mammal survey conducted at Pond A21 and the first survey to document the presence of 


salt marsh harvest mice in Pond A21. Mice that recolonized Pond A21 may have traveled from 
nearby marshes such as Drawbridge Marsh, Triangle Marsh, Coyote Creek and Mud Slough. 


Genetics and Mercury 
South San Francisco Bay has both western and salt marsh harvest mice living in similar habitats 


and this overlap continues to pose challenges to researchers in identification. Genetic studies 
that are currently underway by researchers at U.C. Davis and San Francisco State University may 
help shed lite on the distribution of these two sympatric species. The Refuge continues to partner 
with genetic researchers with a goal of removing subjectivity when determining harvest mouse 
species, as well. 


Vegetation 


Newark Slough 
Vegetation survey methodology has been incomplete and inconsistent throughout the various 


mouse trapping efforts in Newark Slough so we cannot make direct comparisons. Newcomer’s 
(1982) vegetation survey methodology was the most similar to the 2015 methods, with the 
difference being data collection at 20% of traps, rather than 25% used in 2015. Averaging the 
vegetation data from 1982 Newark Site’s one and three (similar in trap locations in 2015), there 
appears to be a reduction in plant structure (height) but an increase in plant diversity between the 
two sampling years (Table 6). However plant heights and species were only identified in areas 
where mouse traps were placed and may not represent the overall structure of plant assemblage 
present at Newark Slough. In 2015, traps were not placed uniformly throughout the marsh plain, 
rather they were focused in areas with higher plant structure to prevent flooding. While the 1982 
survey may have followed a similar practice, it was not documented and I hesitate to make any 
assumptions. 


Table 6. Vegetation Survey Results from 1982 and 2015 at Newark Slough 
Percent Cover 


pickle | alkali | fat Australian] salt | gum |. standing| Bare 
dodder jaumea 
weed | heath | hen salt bush |grass} plant dead |ground 


|1982 | sicm | 47 | 6 [ao] 8 | Tt | | | | of Tt 
| 2ois | ascm | 73 | 22 [Tt] | tri} rt] tit] 


T=less than 5% 


Plant species that were documented in Newark Slough in mouse trapping locations included 
pickleweed, alkali heath, fat hen, Australian salt bush, salt grass, gum plant, jaumea, California 
sea lavender, dodder, perennial pepperweed (Lepidium latifolium), California cordgrass 
(Spartina foliosa), big bulrush (Bolboschoenus robustus), bulrush (Typha sp)., and unidentified 
grass (Service 1978, Gilroy and Shellhammer 1980, Newcomer 1982, Shellhammer et al. 1985). 


Pond A21 

In 2006, Pond A21 was considered essentially devoid of plants with just 1.2 total acres of 
vegetation (PWA 2007). Two years later, native vegetation increased to four acres, the majority 
of which was pickleweed growing adjacent to the levees, along the borrow ditches as well as a 


few areas within the pond interiors. No invasive plant species were found within the Island 
Ponds, however, seven patches of invasive Spartina alterniflora hybrids were treated by the 
Invasive Spartina Project along the south-western outboard levee of Pond A21 using helicopter 
broadcast spraying (SCVWD 2009). By 2014, vegetation at Pond A21 had expanded to 110 
acres and provided 71% total cover. The dominant species were perennial pickleweed and California 
cordgrass and the average maximum vegetation height was 93cm (SCVWD 2015). 


The vegetation surveys associated with mouse trapping appear to be representative of the pond- 
level vegetation surveys conducted by Santa Clara Valley Water District. The discrepancy in 
vegetation height may be explained by the Refuge purposely positioning traps in vegetation that 
was high enough to prevent flooding but structurally sound enough to hold mouse traps. We 
experimented with putting traps in California cordgrass initially, but as the wind and tides moved 
the stems, the traps fell. Therefore traps were purposely placed in areas with pickleweed and 
therefore were shorter in stature. 


Newsworthy: 

The discovery of salt marsh harvest mice and breeding California Ridgway’s rails (see 2015 
RIRA endangered species report) at Pond A21 was featured in the following publications: 
San Jose Mercury News http://www.mercurynews.com/science/ci_28807544/endangered- 


species-return-restored-salt-pond, 
December 2015 Estuary News http://www.sfestuary.org/wp-content/uploads/2015/12/Estuary- 


Dec2015-v6-final-web-JM.pdf 

Cover article of the Winter 2015 edition of the San Francisco Bay National Wildlife Refuge 
Complex Tidelines, Volume 38, Number 4 
http://www.fws.gov/uploadedFiles/Region_8/NWRS/Zone_2/San_Francisco_Bay_Complex/Tid 


eline_%20Winter15.16.pdf 
U.S. Fish and Wildlife Service Field Notes 


http://www.fws.gov/fieldnotes/regmap.cfm?arskey=36334 
South Bay Salt Pond Restoration Project September 2015 Newsletter, Volume 34 


http://www.southbayrestoration.org/news/e-newsletters/sep-2015/ 


In addition, a photographer from National Geographic shadowed the mouse trapping efforts at 
Newark Slough and will hopefully be featured in an upcoming Spring National Geographic 
issue. 


CONCLUSION 

1. Newark Slough has maintained a population of salt marsh harvest mice for at least the past 37 
years, 

2. Salt marsh harvest mice are not evenly distributed throughout Newark Slough, 

3. Newark Slough has a diverse and predominately native assemblage of tidal marsh species. 

4. Salt marsh harvest mice are present at Pond A21 for the first time since it was diked for salt 
production in 1929. 
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Figure 1. Overview Map: Newark Slough 
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Figure 2. Overview Map: Pond A21 
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Figure 3. Side by side comparison: A. adult Western Harvest Mouse (left) and adult Salt Marsh Harvest Mouse (right), B. 

Juvenile Western House Mouse (left) and adult Salt Marsh Harvest Mouse (right), and C. Adult Salt Marsh Harvest Mouse 

(left) and adult House Mouse (right). 
A. 
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Figure 4. Grooved incisors of Harvest Mice 
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Figure 5. Deer Mouse 
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Figure 6. Small Mammal Captures at Newark Slough 
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Figure 7. Harvest Mouse Captures at Pond A21 
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Figure 8. Non Target Small Mammal Captures at Pond A21 
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2015 ACTIVITIES INVOLVING THE CALIFORNIA RIDGWAY’S RAIL 
DON EDWARDS SAN FRANCISCO BAY NATIONAL WILDLIFE REFUGE 


Contact: Rachel Tertes 


INTRODUCTION 

The California clapper rail (Rallus longirostris obsoletus) was listed as federally endangered in 1973. 
In 2014, the AOU renamed it the California Ridgway’s rail (Rallus obsoletus obsoletus). The historic 
distribution of the California Ridgway’s rail was restricted to the tidal marshlands of coastal California 
from Humboldt Bay in the north to Morro Bay in the south. It occurred formerly at Humboldt Bay, 
Tomales Bay, Elkhorn Slough, Monterey Co., and Morro Bay, San Louis Obispo, Co. Presently, 
California Ridgway’s rail populations are restricted to fragmented salt marshes in San Francisco Bay, 
which have been reduced by 85% from their original extent. 


Based on surveys conducted 1971-1975, there was an estimated a population of 4200-6,000 rails with 
55% in the South Bay, 38% in the Napa marshes, and the remaining 8% in other North Bay and outer 
coast marshes. By the mid-1980's, on the basis of breeding and winter population estimates, 
approximately 1200-1500 California Ridgway’s rails remained, with greater than 80% of the 
population found in the south San Francisco Bay. By 1988, populations were estimated to have 
declined to 700 rails, with one of the primary causes of this decline being predation caused by the 
introduction of the red fox. In 1990-91 the bay-wide population was estimated as low as 300-500 
individuals. 


In response to the fox predation, the Refuge completed and implemented a Predator Management Plan 
and Environmental Assessment in 1991 and revised it in 2012. In addition, an Avian Predator 
Management Plan was completed and implemented in 2012. The initiation of the 1991 predator 
management program was followed by a rebound in Ridgway’s rail numbers, with over 800 Ridgway’s 
rails counted in 1993. Winter surveys conducted in 1997-98 estimated the South Bay populations to be 
650-700 individuals (USFWS unpubl. data). Subsequent years saw population declines in the south 
bay to 500-600 birds. Recent Bay wide control of invasive cordgrass, Spartina alterniflora, has had 
mixed initial effects to rail populations (McBroom 2011). In areas dominated by native marsh 
vegetation, such as Mowry/Dumbarton region, Ridgway’s rail populations have remained steady with 
the removal of cordgrass. However, areas that were dominated by invasive cordgrass may have 
decreased cover for rails until native vegetation is restored and therefore have decreased rail numbers. 
The 2009-2011 average total population was estimated to be about 1,167 individuals (range 954 to 
1426) (Liu et al. 2012). 


SURVEY METHODS 

Ridgway’s rail surveys are conducted by Refuge staff and volunteers in marshes of the south bay, 
south of the San Mateo Bridge, to track annual changes in Ridgway’s rail numbers for each marsh and 
to develop a rail population estimate for the south San Francisco Bay. This information is used to 
evaluate the success of current management and to focus future management efforts to benefit the 
Ridgway’s rail. In conjunction with these surveys, observers record other rail species and both avian 


and mammalian predators. Two types of rail survey methods are used to collect population data, the 
winter high tide survey and the breeding season call count survey. 


Winter High Tide Surveys 
The objective of winter high tide surveys is to estimate winter population size of Ridgway’s rails in 


airboat-accessible South Bay marshes targeting: Greco Island, Bair Island Mowry, Dumbarton, 
Newark SI., Charleston Slough/Mountain View/Stevens Ck/Guadalupe SI, Hooks Island, Bird Island 
and Palo Alto Harbor. Airboat surveys are conducted during 3 winter high tide periods (November - 
January) with a goal of inventorying each accessible Ridgway’s rail populated marsh at least once 
every 2-3 years. Typically, each boat crew consists of a driver and two observers, with one observer 
recording rail observations on a marsh map. Marsh totals are calculated after the entire marsh has been 
surveyed. The marsh is surveyed in parallel transects and high cover such as gumplant is searched. 


Breeding Season Call Count Surveys 


Standard Protocol 

Breeding season call counts follow the methods of Zembal and Massey (1981) and the Service Draft 
Protocol (2009). There are several objectives for call count surveys: 1. Determine breeding population 
of Ridgway’s rails in selected marshes. 2. Determine presence/absence of breeding rails in proposed 
project areas (e.g. Alameda Flood Control Channel). 3. Evaluate response of rails to restoration efforts 
(e.g., LaRiviere Marsh). 4. Assess rail population status in areas inaccessible to airboats (e.g. 
Mayhew’s Landing). Surveys are conducted in the pre-breeding and early breeding season, when 
Ridgway’s rail call frequency is highest, between mid-January and mid-April. Surveys are conducted 
one hour before to one after sunrise or sunset. Contiguous portions of each marsh are censused on 
successive mornings/evenings if possible. Repeat surveys are conducted at least two weeks apart. 


Each survey involves trained observers walking on levees adjacent to the marsh to separate pre- 
determined listening stations (200 m apart) and recording location, time (military time), and type of 
each call on a datasheet (Figure 7) and map. Each transect consists of three to eight stations. Observers 
spend ten minutes at each station while conducting a “walking survey”. At each station, the observer 
listens passively for 5 minutes, then broadcasts the Ridgway’s rail recording for 1 minute, then listens 
passively for 4 minutes before moving to the next station. Playback recordings are only used if rails do 
not vocalize after five minutes of passive listening at a station. If rails respond to the playback, the 
recording is stopped immediately. For most transects, there are three rounds of active callback surveys. 
When surveys are paired with the Pilot Protocol, passive surveys are used. Passive surveys have 2 
rounds of no playback and the third round with playback. The other exception is LaRiviere Marsh. 


One survey location has modified protocols due to its small size and dense population of rails. At 
LaRiviere Marsh, near the Refuge Headquarters, 5 stationary stations, rather than “walking surveys” 
are utilized. Trained observers spend one and a half hours at each station passively listening for rails. 
Playback recordings are not used. Observers record each rail by location, time, and type of each call 
on a datasheet and map. After surveys have been completed, observers compare maps and triangulate 
rail locations to prevent double counting. 


Pilot Protocol 

The Refuge also participated in the Pilot Marsh Bird Surveys coordinated by USFWS Inventory and 
Monitoring Program. The revised protocol follows the guidance for playback duration from the 
Standardized North American Marsh Bird Monitoring Protocol (Conway 2011). The revised multi- 
species marsh bird survey protocol targets ten marsh bird focal species for data collection: California 
Ridgway’s Rail, California Black Rail, Sora, Virginia Rail, American Bittern, American Coot, 
Common Moorhen, Pied-billed Grebe, Least Bittern and Yellow Rail. Playback will be broadcast for 
the first five of these species during each of three surveys within a year, which is expected to result in 
higher detection probabilities for these species. The revised protocol slightly increases the amount of 
Ridgway’s Rail playback (old protocol: 60 sec/site/year; new protocol: 90 sec /site/year) and changes 
the timing (old protocol: 60 sec on third visit; new protocol: 30 sec on each of three visits) in order to 
increase cumulative detection probability, which is expected to yield less variable abundance estimates 
and provide improved inferences about Ridgway’s Rail population trends. 


The length of an individual visit (10 minutes) and the season during which the surveys are conducted 
(January 15-April 15) will remain the same as the current protocol. Pilot protocol surveys are paired 
with passive protocol surveys (see above). The revised protocol is designed for easily estimating 
detection probability, which is critical at sites where invasive Spartina 1s being removed because 
changes in habitat structure are likely to alter rail detection probability. Finally, the revised protocol is 
based on the Standardized North American Marsh Bird Monitoring Protocols (Conway 2011), 
allowing data to be shared more easily for larger-scales analyses. 


RESULTS 

Winter High Tide Surveys 

One high tide survey was conducted during the 2014-2015 season (Table 1). The primary area 
surveyed was Mowry Region. Two boats surveyed Mowry Marsh North and covered approximately 
30-40% of the marsh. The marsh was very slow to flood and receded fast after the high tide. Seven to 
eight Ridgway’s Rails, one Virginia Rail and one Sora were observed. At least 9 shrews were 
recorded. Predators observed during these surveys included great egrets, snowy egret, western gull, 
Northern harriers, great blue heron and rats. On January 21, 2015, tides were not sufficient to flood 
Mowry Marsh and no Ridgway’s Rail survey was conducted. Instead, staff used the airboat to conduct 
reconnaissance for the “Mystery Goo” in Mowry Marsh, Dumbarton Marsh, and along the Bay edge 
up to the Refuge fishing pier. One dead and one sick waterfowl were retrieved and submitted to the 
wildlife response effort but were later deemed unrelated to the “Mystery Goo.” 


Breeding Season Call Count Surveys 
In 2015, 27 call count surveys using standard protocols and four surveys using pilot protocol were 


conducted, between 23 January and 9 April. Call count surveys were conducted by Refuge staff and 
volunteers in marshes on the east side of South Bay in the Coyote Hills, Mowry/Dumbarton, and Eden 
Landing (previously Baumberg) regions. A summary of call count results using the standard protocol 
is provided in Table 2 and attached maps (Figures 1-5). Survey results from Pilot Protocol surveys are 
compiled by USFWS Inventory and Monitoring Program and a report with analysis of results will be 
prepared by Point Blue. 


East Bay 
a) Eden Landing region (San Mateo Bridge to Whale’s Tail South) 


Whale’s Tail South: 

Refuge staff surveyed CDFW’s Whale’s Tail South Marsh on three occasions and recorded a 
minimum two duets (four breeding birds) and two clatters (two to four breeding birds), one kek 
(un-mated male) and one kek-hurrah for a total of eight to ten Ridgway’s rails. 


b) Coyote Hills region (Ecology Marsh to Ideal Marsh) 


Alameda County Flood Control Channel: 

Three rounds of surveys by Refuge staff in Alameda County Flood Control Channel (AFCC) at 
stations 11-18 and stations 32-34 detected zero rails. However rails were detected within AFCC 
(near the mouth) during surveys of Ecology Marsh, including one duet (two breeding birds) and 
one clatter (one to two breeding birds) for a total of three to four Ridgway’s rails. Olofson 
Environmental, Inc. surveyed AFCC station’s 19-31 on four occasions and did not detect rails. 


Ecology Marsh: 

Three rounds of standard protocol surveys and two rounds of Pilot Protocol surveys in Ecology 
Marsh were conducted in 2015. For standard protocol, a minimum of three clatters (three to six 
breeding rails) were detected and for Pilot Protocol, a minimum of one duet (two breeding 
birds) and one clatter (one to two breeding rails) were detected. We also detected a minimum of 
seven black rails and one sora. 


Ideal Marsh: 

Only two rounds were conducted at Ideal Marsh in 2015. Surveys were attempted on April 14 
and April 20, but cancelled due to high wind. Ideal Marsh had a minimum four duets (eight 
breeding birds), two clatters (two to four birds) and one kek-hurrah (one unmated) for a total of 
11 to 13 Ridgway’s rails. 


c) Mowry/Dumbarton region (Dumbarton Bridge to Albrae Slough) 


LaRiviere Marsh: 

Three rounds of surveys were conducted at LaRiviere Marsh and recorded a minimum of three 
duets (six breeding rails), two clatters (two to four breeding rails) and one kek (unmated male 
for a total of nine to 11 Ridgway’s rails. 


Mayhews Landing: 
ISP surveyed Mayhews Landing this year and detected zero rails. 


Pond A21: 

Refuge staff surveyed three stations in Pond A21 on three occasions and recorded no 
Ridgway’s rails. However during small mammal trapping in July, a minimum of one duet (2 
breeding rails) were heard on July 23, 2015. 


SOUTH BAY SUMMARY 

Mowry Marsh requires very high tides, in addition to a low pressure system, to fully flood and create 
optimum conditions for airboat surveys. There were mediocre tides (6.9 ft. at Golden Gate) and 
pressure system (1013-1024 Hg) for airboat surveys at Mowry Marsh in 2015 and so only a portion of 
the marsh was surveyed. A maximum of 44 Ridgway’s rails were counted during breeding season call 
count surveys, an increase from 36 in 2014 and 3™ lowest count in the past nine years (Figure 6). The 
Refuge is actively working with partner agencies and local researchers to increase the rail population, 
improve survey methodology, implement the 2013 Tidal Marsh Recovery Plan, and restore tidal marsh 
through restoration efforts like breaching Inner Bair Island and the South Bay Salt Pond Restoration 
Project. 
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Table 1. 2014/2015 Winter High Tide Airboat Survey Results 


% marsh 
Region Location RIRA | VIRA | SORA surveyed Date 
Mowry/Dumbarton 
Region Mowry Marsh North 7-8 1 1 30-40 1/20/15 
TOTAL 7-8 1 1 30-40 1/20/15 


Table 2. 2015 Ridgway’s Rail Breeding Season Call Count Surveys Conducted By USFWS 


Maximum 
LOCATION i Ridgway’s 
rails 


EDEN 


LANDING Whale's Tail South 


AREA SUBTOTAL 


Alameda County 
Flood Control 
Channel 
Ecology Marsh (1-14) 


Ideal Marsh (1-26) 
AREA SUBTOTAL 


COYOTE 
HILLS 


La Riviere Marsh 
A21 
AREA SUBTOTAL 


SOUTH BAYTOTALS | 30 


Detection Type Description Number of Rails 
Min Max 

C Clatter (breeding bird) 1 2 

D Duet (pair of breeding birds) 2 2 

K Kek (unmated male) 1 1 

KKB/KB/B* Kek Burr (unmated female) 1 1 

V Visual 1 1 


Figure 1: Call Count Survey Summary at LaRiviere Marsh. Map courtesy of ISP. 
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Figure 2: Call Count Survey Summary at Alameda County Flood Control Channel and Ecology Marsh 
(Pond 3). Map courtesy of ISP. 


2015 Rail Detections 
at AFCC (Ecology Marsh) 


Rails Detected by Species 
Black rail 


Ridgway's rail 
N Sora 
Virgiinia rail 
% Survey Station 


Background: World Map (ESR!) & BAARI (SFE!) 
Map produced on: 6/9/2015 


Wi 
> (SAN FRANCISCO: 
“NY, Estuary Invasive 
SPARTINA PROJECT 
Olotson Environmental, Ine 


ererertry 


Figure 3: Call Count Survey Summary at Ideal Marsh South. Map courtesy of ISP. 
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Figure 4: Call Count Survey Summary at Whale’s Tail South. Map courtesy of ISP. 
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Figure 6. Nine Year Trend-Ridgway’s Rail Breeding Season Call Count Surveys Conducted By the 
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Figure 7: 2015 Don Edwards San Francisco Bay National Wildlife Refuge Standard Protocol Data Sheet 
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APPENDIX C 
POND A21 LEVEE EROSION DATA & PHOTOGRAPHS 


Island Ponds Tidal Mitigation Project 


Date of survey 11/23/2015 Survey data by: R. Kaur, C. Leal and R. Wolff 
Notes: 

1. Spreadsheet represents elevations taken to monitor Pond 21 levee height where wave action appears to be overtopping southeastern corner of pond 
2. Eight sections are being monitored, all within 100 +/- feet of each other 

3. Wooden stakes (usually 2, 3 at one location) were installed at each section where elevations adjacent to the stakes were taken 

4. Measurements were taken between stakes and the pond side edge of levee in order to monitor how quickly the pond side of the levee is eroding. 

5. Photos of each section were taken to identify stake locations and section numbers. 

6. A benchmark was installed using a metal "T" stake. 

7. The T-stake elevation was established by surveying an "X" on the northwest railroad bridge abutment, calling the abutment elevation 10.00 (ten) 
8. If RR abutment is elev 10.0, then T-stake benchmark elevation is 5.42 feet 


Field Data: 

Height measured at bridge ( from tripod location 1)= 2.14 feet 
Height measured at T-stake( from tripod location 1)= 6.74 feet 
Calculated elevation at T-stake= 5.4 feet 

Height measured at T-stake( from tripod location 2)= 5.18 feet 


Average 
2008 2015 |changein} 2008 2012 2014 2015 ‘| change in| change in| change in| change in} 2008 2015 | change in 2008 2015 | change in 

ground | ground | elevation] offset offset offset offset offset offset offset offset ground | ground |elevation] 2015 ground | ground | elevation] offset 

surface | surface | between | between | between | between | between | between | between | between | between | surface | surface | between }| offset surface | surface | between | between 
elevation | elevation | 2008 and }pond and|pond and}pond and|pond and} 2008 and | 2012 and | 2014 and | 2008 and | elevation | elevation | 2008 and | between | elevation | elevation | 2008 and | pond and 
adjacent | adjacent | 2015 for stake stake stake stake | 2012 for | 2014 for | 2015 for | 2015 for | adjacent | adjacent | 2015 for | pond and } adjacent | adjacent } 2015 for stake 
stake near|stake near}stake near} nearest | nearest | nearest | nearest |stake near|stake near|stake near|stake near}! middle | middle | middle | middle Jstake near}stake near|stake near] nearest 

Section # pond pond pond Jf pond (ft) | pond (ft) | pond (ft) | pond (ft) | pond pond stake (ft) 


133 ez) 
3.00 2.3) 
aoe ewer 
2 


147 1.00 

3.42_| 1.58 (6.42) 

3.25 71) 
NOTES/OBSERVATIONS: 


1. most elevations were slightly lower than elevations taken in year 2008, indicating very minor changes in top of levee elevations 


Fete) 


aa 

| 2.33 | @. 

| (1.83) 
| 1.00 | ©. 

| 158 | @. 


2.Comparing offsets between first stake and pond stake over 7 years (from 2008 to 2015), indicate a loss of levee on pond side at all stations with max loss at 
6.42 feet at station 7 


3. As expected offsets between first stake and pond contnued to decrease from from erosion, most offsets indicate additional loss of levee material on pond side 
with max loss of 1.83 feet at station 7 during the past 11 months 

4. pond stake in section 3 is missing 

5. both pond and marsh stakes in section 5 are missing 

6. marsh stake in section 6 is missing 
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2008 photo of Benchmark "T-stake" location lkg northerly 2008 photo of Benchmark "'T-stake" location Ikg westerly 


2015 photo looking westerly 2015 photo looking northerly 
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